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FOREWORD 


This reference book is intended to provide a de- 
scriptive, factual summary of the division of responsi- 
bilities and activities of Dominion and provincial gov- 
ernments in the field of public investment. The material 
has been divided into two main parts, Natural Resources 
and Other Public Projects. It has been found more 
convenient and practical to leave the description of 
public investment in Agriculture in the reference book 
of that title rather than to separate it from other aspects 
of Dominion-provincial activities with respect to Agri- 
culture and include it in the part of this volume dealing 
with Natural Resources. 


The material in this volume has been compiled under 
the direction of the Committee on Publie Investment of 
which A. A. MacKay was Chairman and M. C. 
Urquhart, Secretary, by Sub-Committees on Resources 
Development and Public Projects, reference to each of 
which is made in the Foreword to the relevant part of 
the text. 


The description of provincial activities has been 
based on publications of provincial departments and the 
knowledge of Dominion Officers concerned with similar 
activities. 


Digitized by the Internet Archive | 
in 2024 with funding from 
University of Toronto 


https://archive.org/details/31/61118900802 
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Part I 
NATURAL RESOURCES 


1. FOREWORD 


The following material has been compiled under the 
direction of the Sub-Committee on Resources Develop- 
ment of which Dr. C. C. Camsell was Chairman and 
J. D. B. Harrison, Secretary. 

The Sub-Committee was requested to describe the 
existing division of responsibilities and activities between 
the Dominion and the provinces with respect to the 
development and administration of natural resources 
other than agricultural lands and fisheries. 

It has been found impractical to discuss the division 
of work between the Dominion and the provinces entirely 
on the basis of the individual resources because a great 
many activities are concerned with the development of 
several resources. Under these circumstances, the fol- 
lowing discussion has been sub-divided according to the 
subjects dealt with by the various divisions of the 
Department of Mines and Resources. 


2. DEVELOPMENT AND ADMINISTRATION 


Prior to Confederation the Canadian economy was 
chiefly based on agriculture, the timber trade, fishing, 
fur, and shipping. Only a small proportion of the 
vast area of the Dominion was settled and much of the 
remainder was virtually unknown. Production of 
minerals was small and water powers were undeveloped. 
The necessity for conserving wildlife had scarcely been 
recognized except by a few of the more far-sighted mem- 
bers of the fur trade. 

During the ensuing 78 years the population of Canada 
has more than trebled and the country has emerged 
from the pioneer stage to fill an important place in the 
British Commonwealth and among the nations of the 
world. The material foundation for this remarkable 
progress has been the Dominion’s rich inheritance of 
natural resources. To-day, Canada ranks among the 
chief exporters of the world and her shipments to other 
countries comprise not only agricultural products and 
raw materials but also very great quantities of fully 
manufactured goods. Furthermore, she has become able 
to supply her own needs for finished goods to a degree 
and in a variety which might have seemed impossible 
at the beginning of the present century. 

Table 1 shows the net value of production of the 
primary industries of Canada, and the value. of all pro- 
duction including manufacturing for the years 1937 and 
1942. This table gives a clear idea of the relative im- 
portance of the different primary industries of Canada. 


TABLE 1 
NET VALUE OF PRODUCTION 
Thousands of Dollars 


Primary Production 1937 1942 
Agriculture... os sc 678,953 1,691,540 
iMersciay bs enaaods aot 284,504 429,079 
Misheriesmauters ss. <tc 34,439 64,822 
TEs aoBea sdk ono 10,477 23,801 
iar Wa. dies bk oe Sicitinns & 372,796 514,110 
Electric Power ........ 140,964 200,345 

Total—primary ... 1,522,133 2,923,697 


TOTAL, ALL PRODUCTION 2,970,617 6,258 465 


The relative significance of products of the different 
resources in the external trade of the Dominion is illus- 
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trated by the figures for 1942 shown in Table 2 which 
appears on the following page. 

Most of Canada’s highly developed manufacturing 
industries depend for their raw materials on sources 
within the Dominion. Fundamentally, the natural re- 
sources of the country are just as important now to the 
whole Canadian economy as they were a century ago. 
The continued prosperity and growth of the manufac- 
turing industries depends; without qualification, on the 
continuity of its domestic supplies of raw material. 
These supplies are large indeed, but they are by no 
means unlimited. In some cases adequate supplies 
for the future are not yet in sight and intensive explora- 
tion of new areas is urgently necessary; in others, it is 
known that improvements to present methods of pro- 
tection and conservation can alone provide the basis 
for the future expansion of industry which is potentially 
possible. Thus, the conservation of natural resources 
and efficient utilization of their products present prob- 
lems which must be solved if Canada’s prosperity is to 
endure. 


DIVISION OF RESPONSIBILITIES 


Modern management of natural resources consists 
of two phases which may be described as administration 
and investigation, using the latter term to cover the 
broad field of surveys, research, and experimentation. 
By the terms of the British North America Act owner- 
ship and administration of the natural resources within 
their boundaries was assigned to the governments of the 
provinces. The same arrangements have since been 
made with the five provinces who joined Confederation 
at later dates, although administration of their natural 
resources was not transferred to the Prairie Provinces 
until 1930. All provinces, then, administer their own 
resources and their governments receive all revenues 
which arise from them by way of royalties, rentals, 
dues, or from outright sale. The Dominion retains re- 
sponsibility for administration of the resources under 
its direct administrative control, including the North- 
west and Yukon Territories, the National Parks, Indian 
Reserves, and a few other small and scattered areas of 
minor importance. 


In the broad field of irivestigation, as distinct from 
administration, the provinces have carried out important 
activities, many of which have been directly connected 
with the solution of pressing administrative problems. 
Varying natural conditions and differences in financial 
ability have resulted in wide variations, as between 
provinces, in the kinds and amounts of investigative 
work carried out. Up to the present time the Dominion 
has carried out the larger part of the surveying, map- 
ping, research projects, and technological investigations 
for the promotion of resources development. Some 
phases of this work have been recognized in practice as 
exclusive Dominion responsibilities, while in other fields 
work of the same general classes has been performed 
by both Dominion and provincial departments of Gov- 
ernment. Universities and industries have also made 
significant contributions in the investigative field. 

Although direct revenues from most of the natural 
resources of Canada accrue to the provinces, the expen- 
diture of Dominion funds for the purpose of improving 
conservation and wise use is justified by the national 
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interest. The whole Canadian economy rests on the 
development of its natural resources. Furthermore, the 
Dominion Treasury receives large revenues, directly and 
indirectly, from their exploitation. 


DEPARTMENT OF MINES AND RESOURCES 


Responsibility for the administration of all resources 
within the northern territories and other areas under 
direct Dominion control lies with the Department of 
Mines and Resources. This Department is also chiefly 
responsible for the Dominion share of surveying, map- 
ping, and research work concerned with the development 
of resources throughout Canada, although some other 
departments contribute certain services. The Depart- 
ment was established by Act of Parliament in 1936 and 
took over all responsibilities and activities of the former 
Departments of the Interior, Mines, Indian Affairs, and 
Immigration and Colonization. It is organized in five 
branches—Mines and Geology; Lands, Parks and 
Forests; Surveys and Engineering; Indian Affairs; and 
Immigration—of which the first four are concerned, in 
one way or another, with natural resources. 

Each branch is made up of a number of bureaux or 
services which are further sub-divided into divisions. 
Each administrative unit is concerned with some parti- 
cular resource or with a particular activity essential to 
resources development, and this sub-division of the 
field is shown in succeeding sections of this report. 

Although the Dominion is completely responsible for 
the administration of the areas concerned, descriptions 
of the activities and responsibilities of the Indian 
Affairs Branch, and the Bureau of Northwest Territories 
and Yukon Affairs of the Lands, Parks and Forests 
Branch, are included in this report in order to show 
the part played by these administrations with respect 
to natural resources. 


3. MINES AND GEOLOGY 


Mining has become one of Canada’s most important 
primary industries, yielding first place only to agricul- 
ture in net value of annual production since 1931. 


Moreover, Canada has attained a leading position 
among the world’s mineral producers—in 1938, the year 
preceding the outbreak of the Great War, ranking first 
in nickel, asbestos, and platinum; second in radium; 
third in gold, silver, copper, and zinc; and fourth in 
lead. These mineral products were sold mainly for 
export, and have thus assisted very materially in main- 
taining Canada’s foreign credits. Canada’s large and 
increasing gold production played a particularly import- 
ant part in that respect during the depression and early 
war years. This large-scale development of its mineral 
resources, mostly within the present century and especi- 
ally since the end of the 1914-18 War, has enabled 
Canada to make a major contribution to the huge metal 
and mineral requirements of the Allied war effort. 


The Canadian mining and metallurgical industry 
provides many jobs for Canadians, both directly and 
indirectly; large home markets for the Canadian farmer, 
lumberman, and manufacturer; and very substantial 
traffic for the railways. It has been responsible for and 
supported in no small degree the development of water 
powers resources, and has pioneered the development 
of Canada’s air transportation. And, not least, it has 
demonstrated conclusively the wealth-producing poten- 
tialities of the 85 per cent of Canada’s non-arable and 
remote areas, most of which were formerly regarded as 
little more than a national liability. 


CANADA’S MINING AND METALLURGICAL INDUSTRY 


1937 1943 

$ 000’s $ 000’s 

Net value of mineral production........ 372,796 475,529 
Value of exports of primary mineral 

products, excluding gold............ 135,252 167,178 

Value of gold’ producedwenrew trae et 143 327 140,575 

Wages and salaries paid*.......-..<.++- 114,292 207,576 
Dividends paid by Canadian mining com- 

panies", ac) als teeter ae ee ee ae 106,794 94,757 


* Employees numbered 105,414 in 1937 and 112,140 in 1938. 


TABLE 2 
Exports, Imports AND BALANCE OF TRADE BY Main Groups or CommopiTigs, 1942 (excluding gold) 
Thousands of Dollars 


Exports 
Domestic 
Main Groups IMPORTS Balance 
: of Trade 
Partly Foreign Total 
Raw eee Manu- 
Materials fentanyl factured 
Agricultural and Vegetable Products........ 161,590 803 95,385 1,093 258 , 871 147,740 +111,131 
Animals and Animal Products.............. 67 , 225 6,401 183 ,099 923 257 ,648 34,931 +222 ,717 
Fibres, Textiles and Textile Products........ 108 3,447 25,307 1,452 30 , 384 189 , 066 — 158 ,682 
Wood, Wood Products and Paper........... 27 , 378 187 ,494 174,933 384 390,189 38,177 +352 ,012 
Tronwndults' Prodiiets at yeti ase Bee an 1,056 21,250 444 816 5,708 472 ,830 377 , 765 + 95,065 
Non-Ferrous Metals and Products........... 27,845 | 237,844 43 ,214 1,426 310,329 82,416 +227 ,913 
Non-Metallic Minerals and Products........ 14,339 30,320 11,921 oy as, 58,155 221 , 353 — 163,198 
Chemicals and Allied Producta:.. . shin vetn/cls'k lo muvensas rab aa eae 77 ,333 875 78 , 208 66 , 824 + 11,384 
Miscellanicatia ( Ommocities ..c 42). .ccr, flee eusceete Hata tre irae es ail eeeiace eee 520,595 8,257 528 , 852 485 , 970 + 42,882 
FP Otel ate, osc ea oem eae ere ae. 299 ,541 487 ,559 1,576,673 21,693 | 2,385,466 1,644,242 +741 , 224 


Division of Responsibilities 


The administration of mineral resources has always 
been a responsibility of government, which also admin- 
isters legislation designed to provide for employment 
of qualified miners, safety, adequate ventilation, health, 
etc., In mining operations. 

Workable deposits of minerals of economic inter- 
est are so sparsely distributed that effective prospecting 
for their discovery can be carried on only after the 
relatively small areas of rock formations known to be 
favourable for their occurrence have been outlined on 
geological maps and described in geological reports, 
following geological surveys and investigation, so that 
the search may be concentrated in such areas. Mineral- 
’ bearing rocks vary so much in complexity and mineral 
content that, in general, the commercial possibilities for 
developing a mineral prospect into a mine can be 
appraised only after the technological researcher work- 
ing in adequately equipped laboratories has made the 
investigations and tests necessary to develop commer- 
cial methods of treatment for maximum economic 
recovery of the minerals contained and for their reduc- 
tion or conversion into marketable mine products. The 
provision of both of these classes of investigatory 
services, which are indispensable to the effective explora- 
tion and development of mineral resources, has, within 
little more than a century, come to be recognized as a 
responsibility of government, as both are beyond the 
resources of small private enterprise. 

Under Section 109 of the B.N.A. Act, 1867, ownership 
of all lands, mines, minerals and royalties was retained 
by the provinces. The administration of the mineral 
resources of a province is therefore the sole responsibility 
of the provincial government, which also administers 
provincial legislation pertaining to all phases of mine 
development and operation. The Dominion similarly 
administers the mineral resources of the Territories 
of the Dominion, and administered the mineral resources 
of the Prairie Provinces under special arrangements until 
1930. 

Twenty-six years prior to Confederation the Prov- 
ince of Canada (now Ontario and Quebec) provided for 
the institution and maintenance of a Geologicul Survey, 
whose functions were defined in general terms in legis- 
lation up to Confederation. as the making of an accurate 
and complete Geological Survey of the Province; the 
furnishing of a full and scientific description of its 
rocks, soils and minerals, to be accompanied with 
proper maps, diagrams and drawings, together with a 
collection of specimens to illustrate the same; the 
establishment and maintenance of a Geological Museum; 
and the establishment of permanent reference marks as 
an accurate basis for locating topographical and BRO) CEH: 
cal features. 

Although the Geological Survey was not enumerated 
in either Section 92 or Section 91 of the B.N.A. Act, 1867, 
as one of the classes of subjects within the legislative 
authority respectively of the provinees or of the Domin- 
ion, the first Parliament of Canada, under Chap. 67, 
31st Victoria, Part 2, 1868, provided as from July 1, 
1867, for the continuation and maintenance of the 
Geological Survey; for the taking over of the existing 
staff, records, and duties; and for extending its field of 
operations to the whole of the Dominion. In the Mani- 
toba Act, 1870 (confirmed by the B.N.A. Act, 1871), 
creating that Province, and in the Imperial Orders in 
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Council of 1871 and 1873, whereby, under the authority 
of Section 146, B.N.A. Act, 1867, British Columbia and 
Prince Edward Island were admitted into the Union, 
the Geological Survey is enumerated as one of the 
services the charges for which were to be assumed and. 
defrayed by the Dominion. It has therefore been gen- 
erally regarded that the Dominion has special statu- 
tory responsibilities to those three Provinces in respect 
of the Geological Survey. Section 146, however, stipu- 
lates that the terms and conditions under which the 
colonies or provinces named therein were to be entered 
into the Union by Imperial Order in Council were in 
each case to be “subject to the provisions of this Act.” 


The Dominion’s early responsibilities and activities 
pertaining to the mineral resources of the several 
provinces and their development were therefore confined 
to the investigatory work carried on by the Geological 
Survey of Canada, including the making of geological 
surveys, maps, and reports; the making of the base 
topographical maps required for such purposes; and 
the maintenance of the Geological Museum. It should 
be noted that the geologists during their field investiga- 
tions also collected a wide diversity of information on 
geography, climate, flora and fauna, native inhabitants, 
forests, water powers, etc., and thus performed a highly 

essential service in respect of the vast new and little 
known territories added to the Dominion following Con- 
federation. Such activities were confirmed in later legis- 
lation pertaining to the Geological Survey as added 
responsibilities, and led to the development of the 
Geological Survey into the Geological and Natural His- 
tory Survey with its related museum activities. 


At Confederation mining was confined mainly to 
Nova Scotia, to the areas near the St. Lawrence and the 
Great Lakes, and to placer gdld operations in British 
Columbia, and, although no reliable figures were being 
collected for record, it was known that production was 
small. By the early 1880’s mining was attracting 
greater interest, and representations were being made 
by the mining industry for broadening of the Dominion’s 
activities as then carried on to assist in the discovery 
of mineral deposits. A Select Committee of the House 
of Commons which investigated the operations of the 
Geological Survey in 1884 commented upon the need for 
greater attention to the growing mineral industry and 
for the collection of mining statistics. This work was 
accordingly commenced by. the Geological Survey in 
1886, and in 1890, by Chap. 58, Victoria 53, the Geologi- 
cal Survey was given additional investigatory duties 
pertaining to mines and mineral resources, including the 
making of chemical investigations; the collection and 
publication of full statistics of the mineral production 
and of the mining and metallurgical industries of Can- 
ada; and the collection and preservation of all available 
records of the artesian and other wells and of mines and 
mining works in Canada. It was also required to study 
the facts relating to water supply, both for irrigation 
and for domestic purposes. 


The continued growing appreciation by Parliament, 
upon representations by the mining industry, that it 
was essential for the Dominion to accept larger respon- 
sibilities for the carrying on of mineral technological 
investigations and for the provision of laboratory facili- 
ties for that purpose in order to encourage mining 
development led to the reconstruction of the Depart- 
ment of the Geological Survey in 1907. The Mines 
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and Geology Act, Chap. 29, 6-7 Edward VII (Chap. 83, 
R.S.C. 1927), authorized the formation of the Depart- 
ment of Mines, comprising the Museum and two main 


Branches, namely, The Geological Survey, which was to. 


retain all of its former responsibilities pertaining to 
geological and allied activities, and The Mines Branch, 
which was to undertake mineral technological and 
economic investigatory activities, and to take over the 
activities of that nature that had been carried on by 
the Geological Survey. These Dominion responsibilities 
and activities pertaining to mining in Canada are essen- 
tially those of the present Mines and Geology Branch, 
the successor of the Department of Mines when that 
and other Departments were consolidated in 1936 by 
Chap. 33, 1 Edward VIII, to form The Department of 
Mines and Resources. 

A few changes have, however, been made since 1907. 
The collection and publication of mineral statistics 
was transferred to the Dominion Bureau of Statistics 
in 1921 when the responsibility for all statistics was 
consolidated in that Bureau. The administration of 
The Explosives Act, 1914, for the regulation of the 
manufacture, testing, storage, and importation of 
explosives was undertaken in 1920 when the Act became 
law. The Dominion Fuel Board was formed in 1922, 
to study Canada’s fuel problem, which was then particu- 
larly acute, and its small staff was attached to the 
Department of Mines. Later this Board was charged 
with the administration of the Domestic Fuel Act and 
of the subventions granted by Parliament to assist the 
movement of Canadian coal into Central Canada and 
of British Columbia coal into certain specified external 
markets. In 1941 the powers, duties, and functi6dns of 
the Board (and its staff) were transferred outside the 
jurisdiction of the Mines and Geology Branch, and are 
now vested in the Coal Controller, Department of 
Munitions and Supply. The Department of Mines also 
undertook in 1936 the administration of special assist- 
ance to the improvement of transportation facilities into 
mining areas under co-operative arrangements with the 
provinces; and during the war has likewise administered 
the expenditure of funds from the War Appropriation 
upon special projects connected with the development 
of supplies of strategic minerals and oil. 


Dominion Activities 

The present Dominion responsibilities and activi- 
ties pertaining to provincial mineral resources as under- 
taken by the Mines and Geology Branch, mainly through 
ithe Bureau of Geology and Topography, The National 
Museum of Canada, and the Bureau of Mines, are 
predominantly investigatory in character, covering the 
field of mineral technology ‘and economics as well as 
that of mineral resources exploration. The first ore- 
dressing laboratories were established in 1910, and have 
been expanded as required by the demands for their 
services by the Canadian mining industry during an era 
of extraordinary growth until the present ore-dressing 
and industrial minerals laboratories are recognized as 
among the most completely equipped in the world. 
Calls have been made upon them to carry on investi- 
gatory work for the development of processes for the 
treatment of mineral-bearing material from practically 
every sizable deposit found in Canada, and research 
work has been done at one time or another on the ore 
of almost every operating mctal mine in the Dominion 


and on a varied lot of industrial minerals. Investigations 


are carried on for developing efficient methods of extract- 
ing metals from their ores, and—maintaining the con- 
tinuity of research—for determining the physical proper- 
ties of the metals and for developing methods of treat- 
ment for making these metals more useful in industry. 
Although there is room for improvement in the equip- 
ment of the extractive metallurgy laboratories, the 
physical metallurgy laboratories, as enlarged for war 
work, will, with the completion of the new metals form- 
ing laboratory now under construction, be the most 
completely equipped in the world. 

The fuels laboratories have also a long record, from 
1910, of invaluable investigations designed to assist 
the development and use of Canada’s resources of solid, 
liquid and gaseous fuels, and plans are made for expan- 
sion for the purpose of making larger scale hydrogena- 
tion and other investigations on the solid and liquid 
fuels. In addition, all phases of economics pertaining to 
Canada’s mineral resources have been under long and 
continuous investigation, and a wealth of data on all 
subjects related to these resources and their economic 
exploitation and on the Canadian mining and allied 
industries has been accumulated. 

The Dominion therefore now maintains completely 
integrated investigatory services and facilities designed 
specially to assist in the discovery and development of 
minera] deposits. 

These and the other Dominion services or activities 
pertaining to mining in the provinces are as follows:— 

1. Geological Surveys Bureau of Geology 
2. Topographical Mapping and Topography. 
3. National Museum of Canada. 
4. Research and Technological Investi-] 

gation in Ore Dressing and Metal-| 

lurgy, Extractive and Physical. | 


5. Research and Technological Investi- 
gation in Industrial Minerals. Bureau 
6. Research and Technological Investi- of 
gation in Fuels. , Mines 
7. Mineral Economics Investigation 


and Information. | 
8. Administration of The Explosives| 
Act. 
9. Special Projects of National Interest. 
10. Dominion Fuel Board—Assistance to Marketing 
Canadian Coal. 
Each of these services or activities is described 
hereinafter. : 


Provincial Activities 


All of the provinces except Prince Edward Island 
maintain services for the administration of their mineral 
resources and mining legislation, and for collecting and 
publishing mineral and mining statistics, and authentic 
information on mining operations and development. 
They provide the services required in each case to 
promote the development of mineral resources, including 
improvement of roads to mining areas, mineral identi- 
fication service, limited free assays to prospectors, ete. 
The provision of services similar to those of the Domin- 
ion as described in the foregoing represents a relatively 
small portion of their total expenditures pertaining to 
mining, even in Ontario and Quebec which undertake 
and carry on geological investigatory work. In the 
brief supplementary statements relating to the several 
Dominion services listed in the preceding section, refer- 


ence is made, where information has been readily avail- 
able, to activities of a similar nature carried on by the 
provinces. 


1. GEOLOGICAL SURVEYS 


Dominion Activities 


The Geological Survey of Canada, in the year of 
its creation, 1842, had two geologists. The number 
tardily rose to fifty in 1914, but subsequently fluctuated 
downward and in 1943 was forty-two, which comprised 
geologists engaged temporarily as well as those of the 
permanent staff. 


The Geological Survey is at present divided into 
four sections: Geological, Palaeontological, Mineralogi- 
cal, and Water Supply and Borings. The Geological 
section comprises the bulk of the field staff, whose duty 
it is to map and report on the various areas in Canada 
selected for study from year to year. The Palaeontologi- 
cal section reports on fossil collections made by the 
geologists of the staff as well as collections from other 
geologists working in Canada. It also makes special 
field studies of type, fossiliferous rock sections for cor- 
relation purposes, particularly in oil, gas, and coal fields. 
In addition, the section prepares and maintains large 
collections of type fossils for reference purposes. The 
Mineralogical section identifies mineral specimens sub- 
mitted by the staff geologists; reports on many samples 
sent in by prospectors and others from all parts of 
Canada; and maintains a standard reference set of all 
known minerals. It also makes field collections of the 
common varieties of Canadian minerals and rocks, and 
prepares this material for distribution as collections of 
various kinds for prospectors and Canadian educational 
institutions. The Water Supply and Borings section 
maintains records of wells drilled for water, oil, and gas; 
prepares logs of wells for which drill core or cuttings are 
provided, or logs these wells in the field; and compiles 
available information on the coal deposits of Canada. 


The ‘undertaking of new projects in any part of 
Canada by the federal survey follows a study of requests 
made by provincial departments, federal departments, 
mining companies, scientific organizations, Boards of 
Trade, and other organizations and individuals. Ordin- 
arily those projects are undertaken that (1) can be 
carried out by the staff available, (2) have a high 
request priority, and (3) fit into a moderately long- 
range plan of geological mapping. 

In recent years field parties have been distributed as 
follows:— 


Region No. of parties 
PYAUICOTIMMMP SROs eted 1, Sa cr svakena lucas akeieraebats seats) he 1-2 
INonvn WesteenrivOliesinilsmre ae cracls eeistarel et listo s 2-4 
Bri tiShene OUND 1a Oe ecse.< hei aeinte erelor cro cte te ae akehera 4-9 
BATE OT USAR cease a Ceitole le sic tesa aoe ee ee hel She Cases tar ona fons 2-6 
SASK AChE WAI ert cts cca huattrs chobarar teria ean ete ehticre coefenels 1-4 
IMEa LUO apetteerte Make Geis ala tee tocsiens clathrate ctteerene sisteliets le 1-5 
Oars eee ere cee oid eieser dae miopsrntieletovs. ole late erctorets 2-4 
QMEDECE Arpt e eiely cree nice tihs suelo iaschabiel erie Oiemncucun ara 4-8 
ING Wen iS TUS WIC Kae a sae lytretiok ates slereueue apat aiei creek inte s 1-3 
INO Va WOCOLLA MR eerie Gas eine clte cil sla stele cnele sh ahelsigis 1-3 
Princemlidwardm island ma vatderieritstociie cae se ater Nil 


The work done by the field parties in areas of known 
or potential mineral value consisted of geological re- 
connaissance; geological mapping on scales of 1 inch 
to 1 mile and 1 inch to 4 miles; and detailed geological 
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study and mapping. To some extent, in various parts 
of Canada, sands, gravels and clays were studied and 
mapped; data secured on underground water; and gravi- 
metric, magnetometric, and seismic surveys made to 
ascertain structure and rock type concealed by over- 
burden or covered by younger strata. 


In British Columbia, a branch office is maintained 
at Vancouver, the geologist in charge of which under- 
takes special field assignments, keeps 1n touch with the 
mineral industry of the province, maintains close liaison 
with the provincial Department of Mines, and distri- 
butes reports and maps. 


The present types of reports issued by the Geological 
Survey, comprise Memoirs, Bulletins, Papers, and re- 
ports of the Economic Geology Series. Memoirs are 
fairly complete descriptive accounts of the geology 
of particular areas, and are accompanied as a rule by 
geological maps. Bulletins deal with problems rather 
than areas. Papers, issued usually in mimeographed 
form as soon as possible after the close of the field 
season, treat separately of each area and summarize the 
information ‘acquired. Economic Geology Series re- 
ports deal in a comprehensive way with mineral deposits 
of a particular type, e.g., “Gold Occurrences of Canada.” 

Coloured geological maps are issued on various 
scales, from 1 inch to a few hundred feet to 1 inch to 
8 or more miles. The common, standard scales are 1 
inch to 1 mile, and 1 inch to 4 miles, the former covering 
15-minute and the latter 1-degree quadrangles. Un- 
coloured maps, on which the geology is shown in pat- 
tern, are issued shortly after the field season ends of 
those areas where the search for metals or oil and gas 
is active. 


Provincial Activities 


Departments of Mines were created in Nova Scotia 
and British Columbia in the early seventies, and in 
Ontario and Quebec in the early nineties. New Bruns- 
wick carried on work relating to mineral resources under 
the Crown Land Department until 1924 when the 
Department of Lands and Mines was formed. The 
Mines Branch of Alberta was formed in 1918, the 
Department of Mines and Natural Resources, Mani- 
toba, in 1928, and the Department of Natural Resources 
of Saskatchewan in 1930. 

Ontario’s Department was essentially geological 
from the beginning. Quebec added a Geological Division 
to its Department in 1927. British Columbia began 
geological study and mapping about 1937. Alberta has 
carried on geological study and mapping through the 
agency of its Research Council. The other provinces 
have not created geological organizations but all except 
Prince Edward Island have undertaken various geolo- 
gical projects. 

The provinces presumably undertook geological 
surveys because:— 

1. It was desirable for administrative purposes to 
have first-hand information on the facts and 
possibilities of their mineral resources. 

2. The quantity of work done by the Dominion 
Geological Survey was inadequate for their 
needs. 

The geological work done by the provinces is essen- 

tially of the same type as that carried on by the Geolo- 
gical section of the Dominion Geological Survey. The 
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Ontario Department of Mines does practically all the 
geological work in that province; this year it began 
a survey of its Pleistocene geology and underground 
water supply. British Columbia, Quebec and Alberta 
engage in geological work of a nature similar to that 
done in those provinces by the Dominion Government. 
The provinces do not, however, maintain on their staffs 
experts in all phases of geology. The geological study 
of the oil and gas fields of Ontario, for example, and 
the detailed study and appraisal of British Columbia’s 
coal areas on Vancouver Island are being done by 
the Dominion at provincial request even though each 
of these provinces has a strong geological staff. 


The following table shows expenditures on Geolo- 
gical surveys by the Dominion Geological Survey and 
by the provinces. The figures given for the provinces 
were not obtained from the various provinces but were 
estimated from Public Accounts and may be inaccurate. 
It should also be noted that they represent only a 
small fraction of the money spent by the provinces 
in connection with mineral resources, being estimates 
of the costs of geological work only. 


1938 1943 
Dominion Geological Survey. $425,000 $438, 000 
Provincial Organizations...... $180,000 (est.) $190,000 (est.) 


TOPOGRAPHICAL SURVEYS 
Dominion Activities 


Base topographical maps accurately representing 
all significant natural and artificial features are fund- 
amental to the study and economic development of 
mineral, forest, agriculture, water power and other re- 
sources. 


They are essential to the geologist in both field and 
office, and the making of topographical maps in 
Canada for his use commenced with the beginning of 
the Geological Survey in 1842. Directly or indirectly, 
topographical mapping has been referred to in all legis- 
lation defining the duties of the Geological Survey. The 
Dominion’s statutory responsibilities as regards topo- 
graphical mapping for that purpose are, therefore, the 
same as for the Geological Survey. 


For about forty years after Confederation most of 
the work of the Survey was exploratory or reconnais- 
sance in character. The early geologist was his own 
topographer, observing and recording the topography he 
needed for mapping his geological explorations. Later, 
a topographer was attached to each geological party. 
With the commencement of the systematic geological 
mapping of Canada early in this century, it was recog- 
nized that efficient employment of geologists demanded 
that topographical mapping precede geological invest- 
igation. A separate topographical division was accord- 
ingly formed and the present practice of preparing 
base topographical maps prior to geological investigation 
was initiated. In 1936, with the consolidation of Dep- 
artments to form the Department of Mines and Re- 
sources, the Air and Ground Mapping Sections of the 
Topographical and Air Survey Bureau of the Depart- 
ment of the Interior, which had pioneered in Canada 
in the development of practical methods of plotting 
topographical maps from air photographs, became an 
integral part of the Topographical Survey of the Mines 
and Geology Branch. 


With the development of technique, instruments and 
mechanical aids to plotting maps from air photographs, 
topographical mapping practice has so changed that it 
is now considered essential to have photographs of an 
area which is to be mapped. They are, at present, 
being provided by the R.C.A.F. and by commercial 
companies. 


The Topographical Survey of the Mines and Geology 
Branch has the responsibility of providing base topo- 
graphical maps not only for the Geological Survey but 
for other departments requiring such maps. Details of 
scale and priority of areas to be mapped are deter- 
mined after consultation with the several Departmental 
Branches concerned. It is necessary that their needs 
be anticipated so that the air photographs may be pro- 
vided before the ground control is undertaken. 

Several different methods of ground control are em- 
ployed depending on the scale of map required and the 
type of country to be mapped: precise astronomical 
observations, or triangulation and ground: photography, 
or accurate traverses tied to triangulation stations or 
other fixed points. The control points located in the 
field must be identified and marked on the air photo- 
graphs. Developments in both field and office methods 
are still taking place. Trimetrogon air photography 
commenced in Canada by the U.S.A.A.F. during the 
war is now being used in conjunction with ground photo- 
graphy and with astronomical observations to produce 
four-mile maps. 

The plotting of the detailed information from the 
air photographs once the control is completed requires 
personnel especially trained in the use and operation of 
the many different types of equipment designed to 
facilitate the work and improve the quality of the 
resulting maps. Some of this equipment is costly and 
requires a large volume of work to justify the expendi- 
ture. 

To a very large extent both the federal and prov- 
incial governments accept mapping as a responsibility 
of the Dominion Government. The Topographical Sur- 
vey operates in all of the nine provinces and in the 
Yukon and Northwest Territories. Its work in wartime 
has been confined almost entirely to areas of special 
interest in respect of strategic minerals and potential 
oil resources. 

During the present season the Topographical Survey 
has in the field fifteen parties: two in the Yukon and 
northern British Columbia, four in Alberta, one in the 
Northwest Territories, one in Manitoba, one in Quebec, 
four in New Brunswick, and two in Nova Scotia. A 
staff of thirty is at present engaged in the office in plot- 
ting and supervision. This does not include the staff 
engaged in the reproduction of the maps. Plans have 
been made and equipment is being obtained to employ 
fifty to fifty-five field parties with the necessary office 
ee as soon as men become available from the armed 
orces. 


Provincial Activities 


Only one province, British Columbia, has established 
a topographical section. A small amount of topo- 
graphical mapping has been done by the provinces of 
Ontario and Quebec, mostly in connection with their 
Geological Surveys. Ontario has an aerial surveys sec- 
tion which provides air photographs and map informa- 
tion to the provincial departments and private com- 
panies on a repayment basis. With these exceptions, 


the provinces rely entirely on the Dominion Govern- 
ment for the provision of topographical maps. Since 
1941 the province of Nova Scotia has contributed 
approximately one-half the cost of the field work carried 
out by the Topographical Survey in that province. This 
was done with the hope of speeding up production of 
base maps urgently required for the development of 
natural resources. 


Expenditure 


In 1937 considerably over 90 per cent of the area 
mapped in Canada was the work of the Dominion 
Government. The same holds true for 1943. It is not 
possible to arrive at the exact total of the expenditure 
by the provinces on mapping but it will roughly bear 
the same ratio to the Dominion expenditure as the 
respective areas mapped bear to one another. The 
expenditure on topographical mapping by the Bureau 
of Geology and Topography was $305,000 in 1938-39 
and $287,000 in 1943-44. 


NATIONAL MUSEUM 


The activities of the Museum are the logical out- 
growth of the scientific endeavours of the early staff 
of the Geological Survey of Canada which came into 
existence in 1842. Investigations in natural history, 
as distinguished from geology, had become so extensive 
and important by 1877 that Parliament recognized the 
situation by the passing of an Act creating a “Geological 
and Natural History Survey of Canada”. Thereafter 
‘Museum activities continued to expand with the result 
that by 1911 there were separate units for anthropology 
and biology in addition to those for geology, mineralogy 
and palaeontology. At present the National Museum 
of Canada (so designated by the Governor in Council 
in 1927) embodies mammalogy, ornithology, botany 
(National Herbarium of Canada), archaeology, ethnol- 
ogy, geology, palaeontology, mineralogy and geography. 


The research, investigative, and exhibition activities 
_ of the National Museum are systematically directed to 
problems of national interest and importance. In addi- 
tion to the National Museum there are in Canada 
approximately 175 museums of varying size devoted to 
one or more branches of natural history: these include 
museums maintained or supported by provincial govern- 
ments as well as others of lesser importance. 


Dominion Activities 


The National Museum is concerned with the in- 
vestigation and study of the natural history, geology, 
mineralogy, palaeontology and geography of Canada 
from the national viewpoint. Phases of its work relat- 
ing to geology, mineralogy and palaeontology are 
carried on by the Geological Survey and are part of 
the nation-wide activities of that organization. Similarly 
the studies in the geographical characteristics of Canada 
are developed by the Topographical Survey. In its 
other activities, the National Museum maintains its 
own staff of scientists organized in two Divisions, the 
Division of Anthropology and the Division of Biology. 

The Division of Anthropology includes ethnology and 
archaeology, and is devoted to the study of the aborigines 
of Canada and to the handicrafts and folklore of the 
various races that make up the Canadian population. 
The practical application of the work of this Division 
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to Canadian resources relates largely to the understand- 
ing and care of the Indians and Eskimos as wards of the 
nation. 

The Division of Biology is made up of sections relat- 
ing to the mammals of Canada, the birds of Canada and. 
the wild plants of Canada. Based on the scientific 
studies and the field investigations of its specialists, 
reports and data are prepared on the relation of the 
mammals, the birds, and wild plants of Canada, to our 
wildlife conservation problems, to our agricultural and 
forestry development and to many problems relating to 
food supply. 

As the basis of its activities the National Museum 
maintains permanent and safe repositories for the type 
and other representative specimens of these sections 
of its work. Its study collection of mammals numbers 
some 18,000 specimens, its bird collections about 30,000 
specimens and its wild-plant collections about 170,000 
sheets of specimens; and it has also collections of com- 
parable size and importance related to its other fields 
of activity. 


Provincial Activities 

The Dominion responsibilities and activities devolv- 
ing on the National Museum are outlined above. Some 
of the provinces carry on Museum work in the same 
and related scientific fields: but the National Museum 
has no authoritative information concerning their 
respective responsibilities. 


Expenditures 

The expenditure on activities of the National 
Museum has averaged about $75,000 annually in the 
past ten years. 

The only known survey of financial support for 
museums in Canada was made by the Dominion 
Bureau of Statistics. Their report of 1938 in this 
connection may be quoted as follows:— 

“Expenditure on the museums with permanent 
staffs (including archives and art galleries as well as 
museums in the narrower sense) seems to have been 
somewhere between $800,000 and $900,000 in the 
year" preceding stheir ‘report. 2h 4s. 1H. gn ae ane 
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Roughly one-half of the total seems to be provided 
by the Dominion Government, one-quarter by the 
Ontario Government, one-tenth by the other eight 
provinces combined, one-tenth by associations or 
endowments, and smaller amounts by cities, non- 
provincial universities and commercial establish- 
ments.” 


OrES AND METALS 


The establishment of Ore Dressing and Metal- 
lurgical laboratories in the then Mines Branch, now 
the Bureau of Mines, was commenced in 1910 to meet 
the mineral technological research requirements of the 
growing mining industry. From that year these labora- 
tories have been gradually enlarged until today they 
are quite as extensive in equipment and facilities as 
may be found anywhere in the world, and are func- 
tioning and giving the most modern service to all 
parts of the Dominion in extensive research on ores 
and metals, with a view toward developing new re- 
sources, improving production methods and materials, 
and the development of new techniques. 
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The activities of the laboratories serve the follow- 
ing broad purposes: 
(1) To assist new mining ventures by determining 
the most effective method of recovering metal 

values that may be contained in their ores, 

(2) To assist mining operators in solving problems 
in current milling practice, 

(3) To develop new procedures or processes to fur- 
ther the use of the mineral resources of the 
country, 

(4) To aid in the growth of the metal industries 
through the development of new alloys, new 
manufacturing techniques, and new applica- 
tions, 

(5) To assist in improving present practices in 
metal fabrication industries, and 

(6) To aid the consumer in making more effective 
use of metallic products. 

This work is divided into two main sections, as 

carried on in 

(a) The Ore Dressing and Extractive Metallurgy 
Laboratories, 

(b) The Physical Metallurgy Research Laboratories. 

A brief description of the facilities and functions of 

these laboratories follows, with a similarly brief descrip- 
tion of the known activities of a like nature maintained 
under the guidance and direction of the various pro- 
vincial governments. 


Ore Dressing and Extractive Metallurgy 

The total investment in buildings and equipment in 
this section is well over $500,000. 

The equipment available in these laboratories is as 
complete and modern as it is possible to make it, and 
comprises, for ore investigative work, not only the usual 
small scale laboratory type of test machines, but also 
large pilot plant scale equipment capable of performing 
investigations on the ton basis. The laboratory 1s so 
designed that any, or all, combinations of treatment 
methods employed in extractive metallurgy can be per- 
formed on a given ore. This is particularly advantageous 
in investigations concerning complex or refractory type 
ores, of which an increasing proportion 1s now being 
encountered. 

Ores have been received for investigation from all 
parts of the Dominion, and include those of almost every 
type of commercially usable metal. 

Samples of ores from a few hundred pounds to 50 
tons or more are accepted for investigative work, and 
a capable staff of engineers undertake in each case the 
development of the most economic method of treatment 
and preparation of a report detailing the results that 
may be anticipated and the method, or flow sheet, by 
which such a result may be attained. Such samples may 
be submitted by the prospector; the prospecting or min- 
ing syndicate who performs the exploratory work on a 
new ore discovery; the mining company who develops 
the property to the stage where a milling plant or 
smelter is erected; the consulting engineer and the con- 
tractor who design and erect the plant; and the operat- 
ing company which may be experiencing difficulties in 
its metallurgical practice, or seeking to improve its 
method of treatment to increase recoveries or reduce 
costs. 

The facilities include a milling or dressing treatment 
investigation laboratory, housing the various types of 
equipment for extracting the metallic values from the 


ores; a pyrometallurgical laboratory for application, 


where necessary, of methods employing sintering, roast- 
ing and other furnace methods; and the-chemical and 
mineralogical laboratories, where the ores are examined 
prior to any treatment work. 


_ The facilities of the laboratories have, at various 
times, been utilized by several mining companies in 
working out some particular process, using their own 
staffs with the guidance and co-operation of the staff 
of the Laboratories. 


Physical Metallurgy Research 


The Physical Metallurgy laboratories, as at the end 
of the year 1944, represent an investment of about 
$500,000 in buildings and equipment. An extension, now 
under construction, will increase the investment by some 
$750,000 making a total investment of $1,250,000. 

Physical Metallurgy was a comparatively new science 
in 1807 when the former Mines Branch was formed, and 
much of the early work carried out was, of necessity, of 
a pioneering nature. It comprised, in part, investigations 
of methods for the electrical smelting of Canadian iron 
ores; development of procedures for smelting zinc ores; 
the determination of the physical properties of the metal 
cobalt, etc. The erection of a pyrometallurgical labora- 
tory in 1928 marked the beginning of the present 
physical metallurgy laboratories, This laboratory was 
equipped with melting furnaces, mainly electric, of high 
frequency and arc types, electric heat treating furnaces, 
and the standard laboratory physical testing and 
metallographic equipment, on both laboratory and semi- 
commercial scales. The work was primarily concerned 
with iron and steel production, and physical properties. 
In 1930 these facilities were further extended to meet 
the growing demands of the metal industry. Investiga- 
tions related to the utilization of Canadian iron ores for 
steel making, and to new techniques and processes, such 
as production of sponge iron and alloy steels. A com- 
petent staff was in charge of the work and, at the 
commencement of the war, the laboratories were in a 
position to render valuable and important service to the 
production of war armaments. 

In due course the laboratories were called upon. to 
handle such a large volume of war work in physical 
metallurgy that additional facilities were needed and 
on the recommendation of a committee representing the 
war departments, new metallurgical laboratories were 
erected and equipped. 

These laboratories constitute the official Government 
research organization in the field of metallurgy. The 
National Research Council has not entered this field 
but close co-operation is maintained between the two 
organizations. The physical metallurgy research labora- 
tories are, in reality, a collection of. many laboratories 
each equipped for some special operation or purpose. 
An industrial laboratory is equipped to melt metals and 
produce ingots or castings. Forging, rolling, extruding, 
die casting, welding, and heat treatment can be carried 
out in the same manner as prevails in industry. In the 
mechanical laboratory, metals are subjected to vibration, 
torsion, impact, compression, and tension, and their re- 
action to all kinds of mechanical strain is observed. In 
the physics laboratory, the electrical and thermal proper- 
ties of metals are measured, and also the reaction of steels 
to treatment. In other laboratories every obtainable 
instrument is at hand to probe into the properties of 
metals. The laboratories are being continually equipped 
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with the most modern collection of metallurgical tools 
and instruments available, so that it will be possible not 
only to examine any metal for its properties, but to pro- 
duce any kind of metal or alloy in cast, forged, rolled or 
extruded condition. In the Corrosion Section methods of 
corrosion prevention on any metals can be studied. A 
section is being set up for studies in powder metallurgy 
to give assistance in this new field of metallurgical prac- 
tice. 

The latest metallographic and spectrographic equip- 
ment is available, and chemical laboratories are fully 
equipped for any type of analysis. 

Machine shops of the Bureau of Mines prepare test 
specimens and provide requirements in sheet metal work, 
welding, cabinet making, tool making and instrument 
making. 

Industry is encouraged to make full use of the 
laboratories and facilities available; and it is expected 
that, under conditions acceptable to the Bureau, in- 
dustry will have its own metallurgists work out its own 
problems in the laboratories under the guidance of the 
Bureau’s metallurgical specialists. 


Provincial Activities in Ore Dressing and Metallurgy 


Each province is interested in research leading to the 
development of its resources, and, while research in ore 
dressing and metallurgy has been left almost entirely 
with the Dominion Government, the Provinces of British 
Columbia, Ontario, Quebec, and Nova Scotia, have each 
established less comprehensive laboratories which have 
been of valuable assistance to their respective mining 
industries. The remaining provinces, experiencing less 
activity in the mining industry, have no special labora- 
tory facilities for such investigations, except as may 
have been provided through provincial assistance to 
University laboratories. 

The British Columbia War Metals Research Board 
was established in the early years of the war to supple- 
ment part of the work of the Dominion laboratories. 
Recently (December 31, 1944), the Board ceased to 
exist, but the work will be carried on by the Metals and 
Minerals Division of the B.C. Industrial and Scientific 
Research Council. Although the problems in reduction 
metallurgy and mineral dressing were limited in extent 
in the past few years, this laboratory is expected to 
perform useful services in the postwar years. 

Part of the equipment for their laboratories, housed 
in the Mining Building of the University of B.C., has 
been provided by the University Department of Mining 
and Metallurgy; and the War Metals Research Board 
has contributed some of the larger items. For the year 
1944-45 the Board was supported by grants from the 
Provincial Government of British Columbia, Depart- 
ment of Trade and Industry B.C., B.C. Research Council, 
and the Dominion Government, the last being from an 
allocation of the War Appropriation to the Mines and 
Geology Branch. Information and reports are freely 
exchanged between the two laboratories. ; 

The Ontario Research Foundation, established in 
1928, carries out a limited amount of ore dressing in- 
vestigation, but conducts a fairly extensive amount of 
work on physical and other metallurgical problems, 
mostly of a private and confidential nature, as it works 
directly with industry. The Foundation was originally 
endowed by the Ontario Government and interested 
industries, but has during the war become almost self- 
sustaining by means of service charges, etc., from in- 
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dustry. The Ontario Department of Mines provides an 
assay and mineral identification service to prospectors, 
free or at nominal cost. It does not, however, provide 
laboratory facilities for ore dressing or extractive 
metallurgy. i 


The Province of Quebec provides a service, through 
its Department of Mines, to prospectors, by means of 
well-equipped chemical, assay, spectrographic, and min- 
eralogical laboratories. The province also has supplied 
certain universities with ore dressing and metallurgical 
equipment. The Laval University laboratories, for one, 
have been equipped with a very complete and modern 
ore dressing and extractive metallurgy laboratory, and 
can also carry on preliminary examination and standard 
physical testing of metals. At Val d’Or the province 
has provided a laboratory in the nature of a Mining 
School, where men are trained for employment in the 
mining industry. 

The government of Nova Scotia has provided in the 
Nova Scotia Technical College fairly well equipped 
laboratories which are serving a useful purpose in the 
appraisal of mining prospects. 


Domunion-Provincial Co-operation 


The Dominion Laboratories co-operate in the fullest 
manner possible with all of the provinces by supplying 
any information desired, and by furnishing copies of all 
reports on investigations carried out on materials origin- 
ating in the respective provinces. Copies of reports on 
all provincial projects undertaken are also furnished 
the respective provincial Departments of Mines by these 
laboratories. 

Provincial activities in ore dressing and extractive 
metallurgy investigation have therefore been confined 
to preliminary experiment. It would be safe to assume 
that the Dominion laboratories are responsible for over 
90 per cent of the activities in this field; and, also, 
excluding the Ontario Research Foundation, for about 
95 per cent of governmental activities in the field of 
physical metallurgy research in Canada. 


INDUSTRIAL MINERALS 

Dominion Activities 

Dominion activities in the field of industrial min- 
erals, that is, minerals (including water) and rocks of 
economic value other than those used as fuels or ores 
of metals, bear upon their economic characteristics, 
mining, marketing, and uses, and their beneficiation 
and processing with a view to their better utilization. 
Current and continuing work includes the testing of the 
physical and chemical properties of a number of indus- 
trial minerals and their products and the furtherance of 
investigatory work on preparing and using them. This 
is carried out in several laboratories well equipped for 
the purpose and costing collectively $300,000. Milling 
laboratories, for example, serve for the preparation of 
minerals for commercial use, and for tests to determine 
the most economic methods for the comminution, puri- 
fication, or other treatment of minerals, rocks, or clays; 
ceramic laboratories for investigation of the grade of 
clays, shales, and other minerals which enter into the 
production of brick, tile, stoneware, refractories, porce- 
lains, glass, and other ceramic products, and of the 
quality of such products; and Road Materials labora- 
tories for the testing of rock, gravel, and sand to deter- 
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mine their usefulness for the construction and mainten- 
ance of roads. An insight into the significance of such 
activities is afforded in the following paragraph. 


A more or less recent outgrowth of the investigatory 
work that has been carried out on Canadian limestones 
continuously since 1925 has been the establishment of 
the rock-wool industry. ‘There are now six plants in 
operation in eastern Canada, whose aggregate produc- 
tion in 1944 was valued at $2,000,000, each of which 
came into being as a result of the aid it was possible to 
render through this investigatory work. The similar 
assistance which is at present being given is likely to 
result in five more plants manufacturing rock wool. 
Another outgrowth of the same work has been the 
discovery of the magnesium mineral brucite in large 
well-known deposits of limestone in Ontario and Quebec 
where its presence had not been hitherto suspected. 
Laboratory research into the properties of these brucitic 
limestones gave birth to the development of a process, 
now in commercial operation, for the production of 
granular magnesia (used for the making of high-grade 
refractories) and hydrated lime. In the hope of further 
extending the use of these limestones, research is being 
pursued to find out how to produce economically from 
the brucite they contain basic magnesium carbonate, 
active magnesia, and magnesium sulphate. 


Provincial Activities 


The facilities the provinces have for engaging in 
work along similar lines are, for the most part, com- 
paratively small in scope, and unsuited to work on the 
scale or in the detail that is carried out on industrial 
minerals by the Dominion. 


A number of provincial Highway Departments have 
laboratories for testing road materials—which it was 
logical for them to establish during their heavy construc- 
tion programs—and such work has since been left in 
their hands. Some provinces, however, have continued 
to avail themselves of the Dominion services in this con- 
nection—which are now largely devoted to meeting the 
requirements of the Dominion Department of Public 
Works—by requesting road materials surveys along 
specified routes, and by submitting samples of rock and 
gravel for testing. 


Saskatchewan is the only province in which exten- 
sive work has been done on problems of the ceramic 
industries. In that province much attention has been 
given to the testing of the clays found there and to 
the problems of their utilization through the co-opera- 
tion of the University of Saskatchewan. In Ontario 
the distribution and character of the Cretaceous clays 
occurring in the Moose River basin have been investi- 
gated by the Ontario Department of Mines in co- 
operation with the University of Toronto and the 
Ontario Research Foundation. The latter institution 
undertakes ceramic and other investigations for indi- 
vidual industrial clients, to whom alone the results are 
made available. 


FUELS 
Dominion Activities 


Research and technological activities of the Dominion 
on fuels comprise (a) investigation of Canadian fuel 
resources and the methods of developing them, and 
(b) investigations to determine the characteristics of 
these resources and ways of processing, utilizing, and 


extending the markets for them. For these and related 
purposes the work in the Fuel Research Laboratories 
emibraces :— 

(1) Analyses, classification, and studies of the 
characteristics, of coals from different collieries. 

(2) Combustion engineering tests in different types 
of stoves and boilers; carbonization tests at 
high, medium, and low temperatures; briquetting 
tests with and without the use of a binder; and 
hydrogenation tests on both small and large 
laboratory scales. The purpose of these tests 
is to ascertain the amenability of Canadian coals 
to utilization in the raw state and to different 
kinds of processing. 

(3) Analyses of natural oil and gas products col- 
lected by geologists, process oils and gases pro- 
duced in laboratory tests, and of mine air from 
coal and other mines. 

(4) Analyses of coals, peat, oil shales, and bitu- 
minous sands in their natural state, and of coals, 
cokes, and chars after processing by crushing, 
carbonizing, briquetting, etc. 

(5) Research on methods of analysing solid, liquid, 
and gaseous fuels, and analysis surveys of coals, 
coke, crude oils, gasoline, and fuel oils as pro- 
duced and marketed. 


Provincial Activities 

Alberta, Nova Scotia, and Ontario have laboratory 
and staff facilities for testing and research work on 
fuels; British Columbia only for small-scale analyses 
and testing of coals. 

The work in Alberta is administered by the Research 
Council of that province which was created in 1921, and 
is conducted at the University of Alberta. It has 
included analyses of solid, liquid, and gaseous fuels 
occurring in the province, research on methods of 
analyses, tests in household stoves and furnaces, and 
gas producer, carbonization, hydrogenation, and briquet- 
ting tests. Though of fairly wide scope, it has been 
mostly on a small scale and has varied greatly in amount 
from year to year according to the funds available. 
In Nova Scotia, work on coal is conducted in the Nova 
Scotia Technical College. At present it is largely of a 
routine analytical nature undertaken in connection with 
the teaching of science students. Some years ago, how- 
ever, much work on the testing of coals in furnaces and 
under boilers was carried out under the auspices of the 
Nova Scotia Fuel Board. Facilities for work on fuels 
in Ontario are afforded by the Ontario Research Founda- 
tion, which was established in 1928 and endowed by the 
Ontario Government. But apart from some co-operative 
investigatory work on peat by the Joint Peat Com- 
mittee, composed of representatives of the Dominion 
and provincial governments, and the investigations on 
Onakawana lignite at the instigation of the Ontario 
Department of Mines, the work on fuels by the Ontario 
Research Foundation has been of a limited nature. 

There is much interrelation of Dominion and pro- 
vincial activities as regards fuels since such work as is 
done by the provinces is largely based on that of the 
Dominion Fuels Research Laboratories which is applic- 
able to those industries that are of particular interest and 
value to the respective provinces. 


MINERAL ECONOMICS 
Dominion Activities 


An important phase of activities of the Bureau of 
Mines is the collection, recording, and analysis of all 
available information pertaining to the economic de- 
velopment of mineral resources, and more particularly 
to Canadian mineral deposits and mining operations. 
This work was first undertaken by the Geological Sur- 
vey in 1886, and was transferred to the Mines Branch 
(now the Bureau of Mines) on the formation of the 
former Department of Mines in 1907. On the basis of 
the wealth of data, amassed now over many years and 
continually being added to, on mineral properties and 
operating mines, mineral exploration and development, 
processing and production, uses and marketing of min- 
erals and their products, and on mining laws and taxa- 
tion, the Bureau provides a general mineral informa- 
tion service which is freely used by government depart- 
ments, mining and allied industries, and others who are 
interested in mining or its significance in the Canadian 
economy. 

The information is made available through mono- 
graphs and reports on a specific mineral or group of 
minerals; lists of mines, milling plants, metallurgical 
works, etc.; presentation of papers before mining 
societies; articles for publication in the technical press; 
public lectures and motion pictures; correspondence; 
and direct consultation. Reviews, published annually, 
cover some 70 Canadian minerals, and embody data 
secured in the field and office on current developments, 
progress and production, market trends, and other 
economic aspects. The yearly published Surveys of the 
deliveries for consumption, by important uses, of petrol- 
eum fuels, and of the scale of operation, quality of pro- 
duction, etc., of all coal mines have proved particularly 
important recently to the Coal Controller, governmental 
and other fuel-purchasing agencies, and the Royal Com- 
mission of 1945 in its investigation of the Canadian coal 
industry. 

The monographs devote special attention to those 
minerals in which Canada is deficient and to minerals 
of economic interest; they embody the results of field 
and laboratory investigations of deposits of such min- 
erals and of the studies made as to the possibilities of 
their economic exploitation. 

Economic studies of the mining industry and mat- 
ters bearing upon or associated with it have been many 
and varied. Recently they have been or are concerned 
with the outlook for mining in various parts of Canada; 
the influence of mining on employment; peace-time mar- 
kets for lead and other base metals; aids to prospecting; 
the significance of the Alaska Highway to the prospector; 
the abnormal war depletion of Canada’s important base- 
metal deposits; the possibilities of enlarged home mar- 
kets for Canadian mineral products during the reton- 
struction period; and Dominion taxation and other 
legislation affecting mining enterprise. As regards the 
last item, assistance has been afforded to the Depart- 
ment of National Revenue in matters related to tax 
exemption of new mining properties; tax deductions as 
an encouragement to prospecting for base metals, stra- 
tegic minerals, and petroleum; depletion and deprecia- 
tion allowances on mining properties; and tax allow- 
ances for the drilling of deep-test wells for oil in un- 
proven fields. 
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Provincial Activities 


All the mining provinces perform similar functions 
to those described above but confined, generally speak- 
ing, to their own mining industries. Under authority 
of provincial Manes Acts pertinent data such as statistics 
of production, employment, etc., are collected, in which 
activity there is co-operation with the Dominion 
Bureau of Statistics. 


A number of the provinces have resident mining 
engineers and mining inspectors who keep in close touch 
with current mining developments. 


ADMINISTRATION OF THE EXPLOSIVES ACT 


The Explosives Act, Chap. 62, R.S.C. 1927, was 
enacted in 1914 for the regulation of the manufacture, 
testing, storage, and importation of explosives, as a 
measure designed to reduce the number of accidents in 
mines and elsewhere involving explosives. Because of 
the outbreak of the war, the proclamation of the Act 
was deferred until 1920. In that year, the Explosives 
Division was formed in what is now the Mines and 
Geology Branch to carry out the responsibilities of the 
Minister of Mines for the administration of the Act. 


Under the Act, only those explosives, which, after 
examination, are declared authorized may be manu- 
factured in Canada. Explosives intended for importa- 
tion must similarly be authorized, and may be imported 
only by permit issued by the Minister. An explosives 
laboratory is accordingly maintained by the Division 
in which the chemical and physical tests and investiga- 
tions required for administrative purposes are made. 

Sites of explosives factories, distribution of build- 
ings, the quantity of explosives in each, the conduct of 
operations and other factors bearing on the safety of 
personnel and the public are controlled in licenses issued 
under authority of the Act. Inspectors of the Division 
make frequent visits to all explosive factories to ensure 
that the terms of licence are fully observed. 


The establishment of magazines, whether permanent 
or of a temporary nature such as are used by contractors 
and logging companies, are subject to licensing and 
inspection. In addition, large numbers of premises in 
towns and villages in every province are used for the 
storage of small quantities of explosives or ammunition; 
and these are covered by general regulations, in the 
enforcement of which the R.C.M.P., as Deputy Inspec- 
tors of Explosives, render great assistance. The trans- 
portation of explosives by road is also subject to regula- 
tions made under the Act. 

Rapid expansion of the explosives industry followed 
the outbreak of war in 1939. Many explosives factories, 
and plants for the manufacture of shells, small arms 
ammunition, fuses and pyrotechnics were built. All 
were licensed under the Explosives Act, and their inspec- 
tion placed a greatly increased measure of responsibility 
on the inspection staff. This expansion in the making of 
munitions, and especially of new explosives, brought to 
the Explosives Laboratory, operated jointly by the 
National Research Council and the Explosives Division, 
a great deal of new research work. 


Order in Council P.C. 2903, July 4, 1940, issued 
under the authority of the War Measures Act, enlarged, 
for the duration of the war, the scope of explosives 
control to cover possession, use, and sale. In its admin- 
istration, the Division has received invaluable assistance 
from the R.C.M.P., the provincial police, and the 
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municipal Chiefs of Police, without which assistance the 
users of explosives would have been greatly inconveni- 
enced, and control would have been less effective. 

In addition to conducting inquiries into accidents 
occurring under circumstances directly controlled by 
the Act, all available information is collected on all 
accidents with explosives for the purpose of directing 
attention to good practice designed to avert accidents. 


The Act provides for exercise of local control. A 
province or a municipality may by lawful enactments 
regulate the storage, handling, sale and transportation 
of explosives within its boundaries, and the Explosives 
Act does not relieve any person of obligation to comply. 


Officers of the provincial Departments of Mines and 
Public Works, provincial Police Forces and Workmen’s 
Compensation Boards have worked in close co-opera- 
tion with the Division’s Inspectors in matters related 
to the storage and handling of explosives. Evidence 
of the goodwill manifest by the provinces when the Act 
was being framed and since that time is the fact that 
during the twenty-five years that the Act has been in 
force no incident involving Dominion-Provincial juris- 
diction has arisen to question the authority of the Act. 


SPECIAL PROJECTS OF NATIONAL INTEREST 


Special projects of a nature not ordinarily under- 
taken by the Mines and Geology Branch have been 
carried out at various periods, sometimes out of large 
special votes of Parliament, to assist the provinces in 
development of their mineral resources. The pre-war 
project of assistance to the provinces in the construc- 
tion of transportation facilities into mining areas was 
a program of great national significance that brought 
about expanded mining operations in Canada. The 
extensive work financed jointly by the Dominion and 
Ontario Governments on excavating and processing of 
peat was a forerunner of the present development of 
peat resources in several provinces. Exploration of 
the bituminous sands of northern Alberta, including 
experimental paving work with the sands and reséarch 
into uses for the bitumen, was started more than 
thirty years ago by the Bureau of Mines: during the 
present war this Alberta resource, which has always 
held broad national interest, has occasioned considerable 
expenditures by the Dominion Government to deter- 
mine its importance in regard to Canada’s petroleum 
supplies. Also as a war project, the oil shales of New 
Brunswick were investigated by the Dominion in 1942 
in co-operation with the province, the latter bearing 
one-quarter of the cost. Efforts of the Dominion to 
obtain production of strategic minerals, both by explora- 
tory work and by financing the operation of various 
mining properties too uneconomic to attract private 
capital have contributed very largely to increased 
knowledge of mineral resources. 


Transportation into Mining Areas 


In 1936 the Dominion Government embarked on a 
policy, as part of unemployment relief measures, of 
reimbursing two-thirds of provincial expenditure on 
approved projects for construction of roads, bridges, 
wharves, dams, marine railways. and other facilities 
providing access to mines and mining areas. In all, 
up to March 31, 1940, Dominion financial assistance 
applied to over 600 projects in the Provinces of Nova 
Scotia, Quebec, Ontario, Manitoba, Saskatchewan, 


Alberta and British Columbia. Actual construction work 
was carried out by the provinces,. which also financed 
the necessary surveys and plans. Some of the projects 
were in part financed by the mining companies deriving 
direct benefits, the company contribution in each case 
being deducted from gross costs before the Dominion’s 
share in the province’s net expenditure was determined. 
In the fiscal year 1937-38 the Dominion’s contributions 
on projects in the seven provinces amounted to $1,200,- 
000. Under wartime conditions, Dominion financial 
assistance to the provinces for transportation facilities 
was restricted to approved projects involving construc- 
tion or improvement of roads into strategic mineral 
properties, and in the fiscal year 1943-44 amounted to 
$128,300. 


Exploration of Mineral Resources 


In 1942 the Dominion resumed active exploration 
of the bituminous sands of Northern Alberta for the 
purpose of discovering deposits: of such extent and 
character as to permit of the large-scale production of 
petroleum. This work is going steadily forward and is 
yielding information on the deposits that can be of 
high value for the development of a potentially-impor- 
tant Canadian source of petroleum. The project is 
being carried on wholly by the Dominion and current 
expenditure is at the rate of $200,000 annually. The 
lack of clues as to where the richest deposits of bitu- 
minous sands occur and the lack of economic data on 
mining and on extraction of bitumen deter private 
enterprise from engaging in the exploration. Though 
very limited in extent as yet, core-drilling by the 
Dominion totalling 16,827 feet up to March 31, 1945, 
has outlined one deposit of the extent visualized when 
the investigation started. 

In the field of strategic mineral exploration deposits 
of fluorspar, manganese, molybdenite, tin, tungsten and 
zine in six provinces were diamond-drilled in 1942 and 
1943, all costs being borne by the Dominion, which also 
bore the full cost of geophysical surveys for oil struc- 
tures in Alberta and New Brunswick. Expenditures in 
1943 were as follows:— 


Bituminous Sands Drilling.. $45,761.44 
Strategic Minerals Drilling... .. .. .. .. .. 24,243.63 
Geophysical Surveys... .. 38,901.34 


Special Mineral Resources Investigations 


In 1942 the Dominion commenced a technological 
investigation of the mining and separation of Alberta 
bituminous sands and of the kinds and qualities of 
products that could be derived therefrom. Solution of 
the complex problems confronting utilization of the 
sands for petroleum supply was found to require opera- 
tion of a pilot or experimental plant and in 1943 the 
existing plant of Abasand Oils Limited near Fort 
McMurray, Alberta, was acquired for rebuilding and 
expansion to meet requirements of a suitable test plant. 
In 1944 test runs were commenced in the new separating 
plant and refining unit and continued until June, 1945, 
when fire destroyed part of the plant just as a new 
separating method was about to be employed. The 
separating unit is being rebuilt in order that tests may 
be completed. Although the Abasand refining unit is 
designed to produce mainly asphalt and lower-grade 
petroleum fuels, a refinery test run at Chicago using 
more expensive refining methods has shown that aviation 
and motor gasolines of standard quality can be produced 


from the Alberta bitumen. 
Bureau of Mines have demonstrated that a greatly 
increased yield of higher-value products can be obtained 
from the bitumen by hydrogenation. This work on the 
utilization of the bituminous sands is being entirely fin- 
anced by the Dominion Government. Expenditure in 
the fiscal year 1943-44 amounted to $766,712.84. 


DOMINION FUEL BOARD 


The Dominion Fuel Board was created by Order in 
Council in November, 1922, to meet a long recognized 
need for the co-ordination of governmental investiga- 
tions bearing upon fuels and fuel problems, and for the 
purpose of advising upon, extending, and supplementing 
these investigations aimed at the solution of Canada’s 
fuel problems. It was composed of the Deputy Minister 
-of Mines, as Chairman, and senior officials of those 
Branches of the Departments of Mines and of the 
Interior -that had been pursuing independent studies 
bearing upon certain phases of these problems; and its 
expenses were to be met from the Mines Branch 
appropriation, 

The fuel problem of major concern at the time was 
that arising from the unsatisfactory supply situation 
resulting from the impact of war and post-war conditions 
upon Central Canada’s long dependence upon American 
anthracite as a domestic heating fuel. Another problem 
was that of achieving a larger measure of Canadian 
self-sufficiency in fuel supply. 


The attention of the Board was initially directed to 
the first of these problems, which was then particularly 
acute by reason of sharply rising prices, recurring short- 
ages of supply, and deterioration in quality. The Board 
in its Second Progress Report in 1928 reported that it 
had undertaken a number of broad investigations which 
had contributed materially to the solution of the prob- 
lem, which was effected by the introduction and increas- 
ing use of satisfactory alternative domestic heating fuels, 
including coke, British and other anthracites, low- 
volatile bituminous coals, and fuel oils. This problem 
was thus no longer causing concern. 

Canada’s major fuel problem had become one of 
developing greater use of Canadian coal in Central 
Canada; and investigatory and fact-finding work for 
the information of Government in formulating policy in 
that connection has since been an important function of 
the Board. The Board has also been charged with the 
responsibility of administering the assistance authorized 
by Parliament since that time to further the develop- 
ment of larger Canadian and other markets for Cana- 
dian coal, first, under the Domestic Fuel Act, 1927, 
subsidizing the construction of coke plants for the pro- 
duction of domestic coke; and, second, under a long 
succession of Orders in Council providing transportation 
and other subventions designed to enable Canadian coals 
to meet the laid-down price competition of imported 
coals at consuming points in Central Canada; and, in 
the case of British Columbia coals, to enable sales to be 
made in certain export and bunkering markets. The 
Board has provided the information on changing com- 
petitive conditions necessary to enable the subvention 
Orders in Council to be revised as required to assure the 
most effective employment of the assistance authorized. 

Commencing in 1928 with a small assisted movement 
of Canadian coal, the administrative activities of the 
Board have been expanded until in the fiscal year ending 
March 31, 1938, they applied to assisted movements of 
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2,020,844 tons at Treasury costs amounting to $1,865,589, 
and to subsidy expenditures of $57,732 under the 
Domestic Fuel Act. This assisted movement further 
greatly increased to 3,646,887 tons during the next 
fiscal year. 

The information and experience obtained by the 
Board in its long and close association with Canada’s 
fuel problems were basic to the establishment of war- 
time coal control; and, in 1941, its powers, duties, and 
functions, with its staff and records, were accordingly 
transferred from the Mines and Geology Branch, and 
are now vested in the Coal Controller of the Depart- 
ment of Munitions and Supply.. 


4. LANDS, PARKS, AND FORESTS 


The Lands, Parks, and Forests Branch administers 
the mineral, fur, and other natural resources of the 
Northwest and Yukon Territories, which Territories 
comprise approximately 40 per cent of the total area 
of the Dominion. The Branch deals also with any 
business arising from the local government of the two 
Territories. It administers the National Parks of 
Canada, gives a lead in the conservation of wildlife, 
marks historic sites of national importance, and assists 
in the encouragement of tourist travel. It conducts 
scientific investigations relating to the safeguarding, 
management, and maximum utilization of the Dominion’s 
forest resources, for which work it maintains forest 
experimental stations and forest products laboratories. 
The Branch also maintains a Federal Land Registry 
Office. 


The three bureaux of the Branch included in this 
discussion: 
1. Bureau of Northwest Territories and Yukon 
Affairs. 
2. National Parks Bureau. 
3. Dominion Forest Service. 


The activities of the bureaux are outlined in the 
following pages, and there are also special sections 
dealing with Wildlife and Tourist Travel to the extent 
that these subjects come within the purview of this 
Branch. 


TERRITORIAL ADMINISTRATION 


The Northwest Territories 


The Northwest Territories Act (Chapter 142 R.S.C. 
1927) provides for a Territorial Government composed 
of the Commissioner of the Northwest Territories, the 
Deputy Commissioner and five councillors appointed 
by the Governor General in Council. The Commissioner 
in Council has power to make ordinances for the Gov- 
ernment of the Territories under instructions from the 
Governor General in Council or the Minister of Mines 
and Resources, respecting direct taxation within the 
Territories in order to raise revenues, etc., and in respect 
to the establishment and tenure of territorial offices; 
the appointment and payment of officers, maintenance 
of prisons, municipal institutions, licences, solemnization 
of marriages, property and civil rights, administration 
of justice; and generally to all matters of a local or 
private nature in the Territories. The seat of Govern- 
ment is at Ottawa. 

The administration of the various acts, ordinances 
and regulations pertaining to the Northwest Territories, 
and also the administration of the natural resources 
therein is carried on in the Bureau of Northwest Terri- 
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tories and Yukon Affairs of the Lands, Parks, and Forests 
Branch. The care of the Indians is carried on by the 
Indian Affairs Branch of the Department in just the 
same manner as it is in the provinces. Several branches 
of the Department of Mines and Resources conduct 
basic surveys, such as geological, topographical, geo- 
detic, legal, hydrographic, and waterpower surveys; 
forestry and wildlife surveys, mapping, and the inter- 
pretation of aerial photographs. 

The Minister of Justice is Attorney General for the 
Northwest Territories. The Royal Canadian Mounted 
Police, functioning in association with the Department 
of Justice, looks after the administration of law and 
order. As the police are located at all main points 
of the Territories it is customary to ask the police 
officers to perform a great many administrative func- 
tions for government departments which are not ade- 
quately represented in the Territories. The Department 
of Fisheries administers the territorial fisheries and 
conducts biological investigations. The Department of 
Agriculture keeps in touch with those who can under- 
take gardening and farming, makes periodic investiga- 
tions, and is establishing demonstration stations. The 
Department of Transport supervises airports and air 
harbours, aids to navigation and meteorological services, 
also provides some wireless service. The Department 
of National Defence through the Signal Corps main- 
tains wireless communication and through the Air Force 
assists with aerial photography. The Post Office Depart- 
ment, through mail contracts, assists in the maintenance 
of communication and transportation. The Department 
of Public Works provides and maintains public build- 
ings, administers the Navigable Waters Protection Act 
and makes river improvements, such as dredging, 
wharves, etc, 


The Yukon Territory 


The Yukon was created a separate Territory in 
June, 1898, by Act of Parliament (The Yukon Act). 
By amending legislation (Chapter 215 Revised Statutes 
of Canada 1927) provision is made for a local govern- 
ment composed of a Chief Executive, styled Commis- 
sioner (since classified Controller), also an Elective 
Legislative Council of three members with a three-year 
tenure of office. The Controller administers the Gov- 
ernment of the Territory under instructions from the 
Governor General in Council or the Minister of Mines 
and Resources. The Controller in Council has power 
to make ordinances dealing with the imposition of 
local taxes, sale of liquor, preservation of game, estab- 
lishment of territorial offices, maintenance of prisons 
and municipal institutions, issuing of licences, incorpora- 
tion of companies, solemnization of marriages, property 
and civil rights, administration of justice, and generally 
all matters of a local nature in the Territory. 


The Bureau of Northwest Territories and Yukon 
Affairs of the Lands, Parks, and Forests Branch, is 
responsible for business arising from the general admin- 
istration of the Territory under the Yukon Act and 
Ordinances passed by the Territorial Council; for the 
disposal of lands under the Dominion Lands Act; for 
the administration of the Yukon Placer and Quartz 
Mining Acts; and for the collection of revenue. The 
Controller, Yukon Territory, is stationed in Dawson and 
represents all Dominion Departments having interests 
in the Yukon Territory. He is also head of the terri- 
torial or local administration, ex-officio mayor of 


Dawson, and Registrar of Land Titles for Yukon Terri- 
tory. There are three mining districts, Dawson, Mayo, 
and Whitehorse, with Mining Recorders in each. The 
Territorial Government maintains an assay office at 
Keno Hill, in the Mayo District. 

Except for the fact that the Yukon Territorial 
Council is elective and the Northwest Territories Coun- 
cil is appointive the various government departments 
enumerated in the foregoing as aiding in the administra- 
tion and development of the Northwest Territories 
extend similar service to the Yukon Territory. 

The Northwest and Yukon Territories are included in 
the studies for the Dominion-Provincial Conference 
because they constitute a market for goods manufactured 
and crops raised in the provinces, and on the other hand 
the unmanufactured produce from these territories is 
processed in the provinces. 

However, it might be noted that the provinces extend 
a certain amount of aid to territorial administration as 
the provincial services are more extensively organized 
and the provinces have established certain types of 
institutions which are lacking in the Territories. For 
example, upon application of territorial governments, 
provincial institutions receive for care and treatment 
territorial residents who are mentally unwell, incurables, 
those requiring highly specialized treatment, and in some 
cases prisoners for whom there is no accommodation in 
territorial jails. The territorial governments reimburse 
the provincial institutions for the actual cost of care 
and treatment. Provincial departments of education 
furnish correspondence school courses to residents of 
the territories and the provincial authorities are paid 
the actual cost of the service. In certain remote parts 
of the country provincial game officers also act as 
territorial game officers for the clearance of fur. The 
Saskatchewan Liquor Board acts as Liquor Agent for 
the Northwest Territories and operates the territorial 
stores at Yellowknife and Fort Smith. The Board is 
paid a commission on this business. 


WILDLIFE 


The Lands, Parks and Forests Branch is responsible 
for wildlife management in the Northwest Territories 
and in the National Parks and, less directly, in the 
Yukon Territory. This Branch also administers The 
Migratory Birds Convention Act. 

The National Parks are natural outdoor museums 
of wildlife, which adds greatly to their attractiveness to 
tourist visitors. Administration of their wildlife re- 
sources is necessary to maintain the wildlife in a natural 
and healthy condition, to adjust the animal populations 
to the seasonal food supply, to keep interspecific rela- 
tions within sound limits, to enable visitors to enjoy the 
wildlife without harming it or being harmed by it, and 
to build up reservoirs of wildlife to facilitate restocking 
of areas where this resource has been unduly reduced. 
Modern scientific investigation and advice is utilized 
to guide this administration to the best advantage. 

In the Northwest and Yukon Territories manage- 
ment of wildlife seeks not only continuation and in- 
crease of a valuable resource, but also wise use of the 
resource for the maintenance of the native population 
and of many residents of mixed blood. Hunting and 
trapping are still basic industries in these territories. 
In the administration of territorial wildlife, harmony 
with the game and fur policies of adjoining provinces 
is always sought. 


In the Yukon Territory hunting rights are available 
for any applicant who conforms to the regulations. In 
the Northwest Territories the pressure upon the wildlife 
resources has been so heavy that for some years past 
it has been necessary, for protection of the resident 
population dependent upon these resources, to restrict 
closely the increase in hunting and trapping rights. 


The Migratory Birds Treaty between His Majesty 
and the United States of America was signed, with the 
consent of the several provinces, on August 16, 1916, 
and was made effective in Canada by The Migratory 
Birds Convention Act, passed by Parliament in 1917. 
The Minister of Mines and Resources is responsible for 
the fulfilment of Canada’s obligations under this treaty, 
which is concerned with adequate protection of many 
kinds of birds that annually migrate back and forth 
between the Dominion and the United States. The 
administration of the Act and the Regulations under it 
is carried on, with provincial co-operation, by the 
National Parks Bureau of the Lands, Parks and Forests 
Branch, except that most of the responsibility for 
Dominion police work pertaining to enforcement of the 
Act and the Regulations rests with the Royal Canadian 
Mounted Police. The Regulations are amended annual- 
ly, after full discussion with provincial game authori- 
ties of the changes proposed. Sixty-four bird sanctu- 
aries, established in various parts of Canada, are ad- 
ministered by the Branch through the National Parks 
Bureau. 


The Lands, Parks and Forests Branch maintains a 
general interest in conservation and utilization of wild- 
life as a national resource in all parts of Canada. It 
collects data on all phases of this subject, carries on 
scientific research on emergent problems, serves as an 
office of exchange of information for the game adminis- 
trations of the several provinces, and places the findings 
and abilities of its scientifically trained personnel at the 
disposal of those administrations as far as possible when 
occasions for such action arise. In order to ensure 
adequate interchange of information about wildlife and 
its administration and the greatest possible unity of 
treatment of administrative problems in connection with 
this resource, this Branch arranges a biennial conference 
at Ottawa of provincial and Dominion Wildlife Officials. 
Problems of mutual interest are discussed; regulations 
and practice are compared; and scientific investigation 
is stimulated. The framework of continuing co-opera- 
tion is developed. 


International problems and contacts with respect to 
wildlife are also dealt with by the Lands, Parks and 
Forests Branch, for many of the constituent elements 
of wildlife management are global in character and in 
repercussions. Particular attention is, of course, given to 
the bordering countries, Newfoundland and the United 
States, with whom many of Canada’s wildlife problems 
are directly shared. 


In order that the knowledge and advice of Dominion 
Government officials with special training and experience 
in wildlife matters may readily be pooled and made 
available for consideration with respect to questions 
that arise from time to time in the administration of 
the wildlife resources under Dominion jurisdiction, such 
officials, from various Branches of the public service of 
Canada, were organized in December, 1916, as an Ad- 
visory Board on Wildlife Protection. This Board, the 
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secretarial office of which is maintained in the Lands, 
Parks and Forests Branch, continues to discharge with 
benefit the functions for which it was set up. 


Administration of the Game Export Act, which was 
enacted by Parliament in June, 1941, to aid the prov- 
inces in controlling interprovincial and international 
shipments of game originating in Canada, also rests 
with the Lands, Parks and Forests Branch. 


Each province maintains a game branch responsible 
for the administration of its wildlife resources. The 
Provincial Wildlife Statutes and Regulations deal with 
the following features as they may apply: administra- 
tion of big game and fur-bearing animals; registered 
trap lines; registration of guides; fur farming; bounties 
on predatory animals; game propagation; fish culture; 
publicity on game resources and conservation methods; 
non-migratory game birds; provincial co-operation with 
the Dominion in administration of the Migratory 
Birds Convention Act and Regulations; interchange 
with the Dominion of information about wildlife as a 
means of bringing about more uniform procedure in 
connection with wildlife problems. 


TOURIST TRAVEL 


One of the most significant social and commercial 
developments of the present century has been the 
growth of the tourist industry. Once confined almost 
exclusively to the wealthy classes it now embraces 
practically every economic group, and had developed 
at the outbreak of the war to the point where it 
could justly be regarded as one of Canada’s leading 
industries. This development has been due in the main 
to the following causes:— 


1. The universal use, on this continent, of the 
automobile. 

2. The great improvement in the quality and extent 
of public roads and highways which has been the 
direct result of the growth of the automobile industry. 


3. A higher general standard of living and reduced 
costs of travel which have combined to bring tourist 
travel within the economic range of great masses of 
people. 

4. General recognition that an annual vacation is 
not necessarily an expense but an investment in 
health, morale, and information. 

5. The growing tendency, based on No. 4, of em- 
ployers to allow certain periods each year with wages 
or salaries for vacations for their employees. 

These principal reasons, along with other contribu- 
tary causes, developed the tourist business to the 
point which it had reached at the outbreak of the war. 
The restrictions on travel which became necessary in 
countries committed to an all-out prosecution of the 
war resulted in a temporary set-back to the tourist 
industry, although it is a fact that at the present time 
the facilities for catering to tourists in this country are 
being strained to their utmost capacity. There can be 
no question that the removal of restrictions imposed 
by the war, and the mental reactions following the 
return of peace will enlarge the possibilities of tourist 
travel in Canada to a scale never before realized or 
even contemplated. 
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The advantages to Canada of increased tourist 
travel may be profitably summarized:— 


(1) It will bring a large amount of foreign ex- 
change into Canada, thus strengthening and stabi- 
lizing the position of Canadian currency on foreign 
markets. 


(2) It will afford a large amount of employment 
in transporting, servicing, and accommodating tour- 
ists. 

(3) It will afford a foreign market at home for 
many articles of Canadian production. 


_ (4) It will be a means of informing and interest- 
ing foreign capitalists in the investment possibilities 
afforded by this country. 


(5) It will enlarge the home market for prac- 
tically all kinds of farm products. 


(6) It will contribute directly to the provincial 
and dominion treasuries as a result of taxes paid 
by tourists while in Canada. (e.g. cigarette taxes, 
liquor taxes, gasoline taxes, sales taxes, fishing and 
hunting licences, etc.). 


(7) Perhaps most important of all, it will con- 
tribute to an understanding of and friendship with 
the Canadian people on the part of the visitors from 
other lands. Nothing is so effective in the building 
of good will between nations as the fraternization 
of their nationals, particularly during their holi- 
days and vacations. 


Canada is in an exceptionally favourable position 
from which to develop a large international tourist 
travel. She is located alongside a great and wealthy 
nation, well disposed toward Canada, and much given 
to tourist travel. Particularly as a result of the war 
she now has also a status with other nations which she 
did not enjoy before. There can be no doubt that great 
numbers of citizens of many lands will welcome oppor- 
tunities to visit Canada after the war provided that 
suitable facilities are made available and that the 
attractions which this country has to offer are ade- 
quately publicized. 


Among these attractions none occupies a more im- 
portant place than the national parks. These areas 
of outstanding beauty and abounding in other qualities 
which appeal to tourists are already well known among 
the travel-minded, and much more can be done in the 
future than in the past to publicize their attractions 
on a world-wide scale. Before this can be undertaken, 
however, with the fullest prospects of success, certain 
improvements and enlargements of facilities are neces- 
sary. Chief among these are:— 

(1) More and better roads within the parks them- 

selves. 

(2) Very great extension and improvement of all 
public highways, particularly those connecting 
with main highways in the United States and 
leading to the areas in which the parks are 
located. 

(3) Enlarged facilities for housing, feeding, and 
furnishing other services to tourists both in and 
out of the parks. 

(4) The establishing and maintenance of graded 
standards of accommodation, whether under 
dominion, provincial, or municipal direction, or 
otherwise, which will assure the tourist a full 
dollar’s value for each dollar expended. 


Aside from its contributions through the National 
Parks Bureau the Dominion Government has estab- 
lished and maintained the Canadian Government Travel 
Bureau, through which channel substantial expenditures 
have been made with a view to promoting foreign travel 
in Canada. Substantial expenditures were also made 
by the Canadian Railways, Steamship Companies, and 
other transportation organizations, by Provincial Gov- 
ernments, Boards of Trade and Tourist Bureaux. These 
expenditures should be resumed and enlarged as soon 
as world conditions make that practicable, and expendi- 
tures should be co-ordinated, in so far as that may be 
possible, in order to get the highest possible efficiency 
in results. 

What has been said in the foregoing about the 
Dominion Government and the national parks applies 
also although in varying proportions to the Provincial 
Legislatures and the provincial parks. Every Provin-: 
cial Legislature has recognized the importance of the 
tourist industry by establishing its own provincial 
tourist bureau or government officers having the func- 
tions of a tourist bureau, and by voting sums of money 
for the promotion of the tourist industry within that 
province. There is a great range of difference in the 
expenditures made by the different provinces, but the 
principle is accepted by all. Most of the provinces also 
have established provincial parks, somewhat along the 
lines of the national parks referred to herein, but 
usually with less extensive development. The matter of 
co-ordinating Dominion and Provincial activities in the 
development of interprovincial and international tourist 
travel, mainly by means of establishing adequate graded 
facilities for the use of tourists; the development of 
national and provincial parks to the highest point of 
attractiveness consistent with the principles of con- 
servation upon which they are based; and the devising 
and financing of publicity campaigns representing the 
experience and interests not only of the Dominion but 
of all the provincial units, surely presents a large and 
profitable field to be studied and explored by all the 
interests concerned. 


NATIONAL PARKS 


Canada’s national parks are areas of outstanding 
beauty and interest which have been set aside by 
statute for public use. Originally established to main- 
tain the primitive beauty and wonders of the landscape, 
they are also now conserving the native wildlife of 
the country, and preserving sites of national historic 
interest. As recreational areas their value is immeasur- 
able, for they provide, in ideal surroundings, unequalled 
opportunities for the enjoyment of outdoor life. 


Canada’s national park system was instituted some 
sixty years ago, when a small area surrounding hot 
mineral springs at Banff in the Rocky Mountains was 
set aside in 1885 as a public possession. 


The year 1930 was an epochal one in the progress 
and development of the national parks of Canada with 
the passing of the National Parks Act of May 30, 1930, 
and certain other Acts confirming agreements entered 
into between the Dominion Government and the gov- 
ernments of the western provinces relating to the trans- 
fer of the natural resources. 

The National Parks Act emphasizes the inviolable 
nature of the parks of Canada and confirms to the 
people absolute ownership in the twenty scenic reserva- 
tions and wild-life sanctuaries and seven historic parks 


comprising over 29,300 square miles of territory (which 
includes the large Wood Buffalo Park in northern 
Alberta and the Northwest Territories with 17,300 
square miles) constituting. the National Park domain 
of Canada. Section 4 of the National Parks Act reads: 
“The parks are hereby dedicated to the people 
of Canada for their benefit, education and enjoy- 
ment, subject to the provisions of this Act and 
Regulations, and such parks shall be maintained 
and made use of so as to leave them unimpaired for 
the enjoyment of future generations.” 


The following is a tabulation with a brief descrip- 
tive note of the National Parks and National Historic. 
Parks of Canada:— 

1. Mount Revelstoke, British Columbia. Rolling mountain- 
top plateau on west slope of the Selkirk Mountains. Accessible 
by motor road. Established 1914; area, 100 square miles. 

2. Glacier, British Columbia. Superb alpine region in heart 
of Selkirk Mountains. Snow-capped peaks; glaciers, luxuriant 
flora. Established 1886; area, 521 square miles. 

3. Yoho, British Columbia. On west slope of Rockies. High 
peaks, beautiful lakes, Yoho and Kicking Horse Valleys. Estab- 
lished 1886; area, 507 square miles. 

4. Kootenay, British Columbia. Encloses Vermilion, Sinclair 
section of Banff-Windermere Highway in Rockies. Broad valleys, 
deep canyons, hot mineral springs. Established 1920; area, 587 
square miles. 

5. Jasper, Alberta. Immense playground and game sanc- 
tuary. Majestic peaks, ice-fields, beautiful lakes, and famous 
resort, Jasper. Summer and winter sports; golf. Established 
1907; area, 4,200 square miles. 

6. Banff, Alberta. Magnificent scenic playground in central 
Rockies. Noted resorts, Banff and Lake Louise. Summer and 
winter sports centre; golf; big game sanctuary. Hstablished 
1885; area, 2,585 square miles. 

7. Waterton Lakes, Alberta. Canadian section, Waterton- 
Glacier International Peace Park. Mountain playground with 
colourful peaks, varied flora and fauna; golf. Established 1895; 
area, 220 square miles. 

8. Nemiskam, Alberta. Fenced preserve for pronghorned 
antelope. Reserved 1915; established 1922; area, 8-5 square 
miles. 


9. Elk Island, Alberta. Fenced preserve containing large 
herd of buffalo; also deer, elk and moose. Recreational and 
camping resort; golf. Reserved 1906; established 1913; area, 
51-2 square miles. 

10. Buffalo National Park, Wainwright, Alberta; 200-5 square 
miles now in use as a military training ground. 


11. Wood Buffalo, Alberta, and N.W.T. Immense region of 
forests and open plains west of Slave River, between Athabaska 
and Great Slave Lakes. Large herd of buffalo and other big 
and small game. Established 1922; area, 17,300 square miles. 

12. Prince Albert, Saskatchewan. Forested lakeland inter- 
laced with numerous streams. Summer resort and recreational 
area; golf. Established 1927; area, 1,869 square miles. 

13. Riding Mountain, Manitoba. Playground and game 
preserve on summit of Manitoba escarpment. Summer resort 
and recreational area; golf. Established 1929; area, 1,148 square 
miles, 


14. Fort Prince of Wales, Manitoba. National Historic Park 
at Churchill. Ruins of fort built 1733-1771 by English to control 
Hudson Bay. Established 1941; area 50 acres. 


15. Fort Malden, Ontario. National Historic Park with 
museum at Amherstburg. Defence post built by English, 1797- 
99 on Detroit River. Established 1941; area 3 acres. 
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16. Point Pelee, Ontario. Recreational area on Lake Erie, 
with fine beaches and unique flora. Resting point for migratory 
birds. Established 1918; area, 6:04 square miles. 

17. Georgian Bay Islands, Ontario. Thirty islands in Georgian 
Bay. Unique formations on Flowerpot Island. Recreational 
area. Established 1929; area, 5:37 square miles. 

18. St. Lawrence Islands, Ontario. Mainland area, and 
thirteen islands in “Thousand Islands” group with recreational 
facilities. Reserved 1904; established 1914; area, 185-6 acres. 

19. Fort Wellington, Ontario. National Historic Park with 
museum at Prescott. Defence post built on St. Lawrence River 
1812-13. Established 1941; area 84 acres. 

20. Fort Chambly, Quebec. National Historic Park with 
museum at Chambly Canton. Fort built by French 1665 on 
Richelieu River; rebuilt 1709-11. Established 1941; area, 24 acres. 

21. Fort Lennox, Quebec. National Historic Park with 
museum on Ile-aux-Noix, Richelieu River, near St. Johns. 
Fortifications built 1812-27 by English. Established 1941; area, 
210 acres. 

22. Fort Beauséjour, New Brunswick. National Historic 
Park with museum near Sackville. Site of French fort erected 
1751-55. Established 1926; area, 59 acres. 

23. Prince Edward Island. Strip 25 miles long on north shore 
of island province. Recreational area with fine beaches; golf. 
Established 1937; area, 7 square: miles. 

24. Port Royal, Nova Scotia. National Historic Park at 
Lower Granville. Restoration of the “Habitation” or first fort 
built 1605 by Champlain and De Monts. Established 1941; 
area, 17 acres. 

25. Fort Anne, Nova Scotia. National Historic Park with 
museum at Annapolis Royal. Fort associated with early Acadian 
history. Established 1917; area, 31 acres. 

26. Fortress of Louisbourg, Nova Scotia. National Historic 
Park with museum near Louisburg. Ruins of walled city erected 
by the French 1720-40. Established 1941; area, 3394 acres. 

27. Cape Breton Highlands, Nova Scotia. Rugged Cape 
Breton Island coastline with mountain background. Fine sea- 
scapes from highway; golf. Established 1936; area, 390 square 
miles. 


In addition to the above, a large area of outstanding 
scenic mountain country in the southwestern Yukon on 
the Alaska Highway, described as the St. Elias-Kluane 
Reservation, comprising more than 10,000 square miles, 
was set aside by Order in Council P.C. No. 11142 dated 
Sth December, 1942, to prevent uncontrolled use and 
development brought about by the building of the 
Alaska Highway, with the view of eventually having 
the areas given the status of a national park for the 
future preservation of the flora and fauna and develop- 
ment for tourist purposes. 


Other areas in the provinces of Quebec and New 
Brunswick have been examined at the request of their 
respective governments to determine their suitability 
as national parks. 


It is usual to require the province to offer, free of 
all costs and without restriction, an area which shall 
be of outstanding interest from a national park stand- 
point. The Dominion then inspects the area in collabora- 
tion with a provincial representative and if it is deemed 
suitable for national park purposes, authority from 
Parliament is sought for the creation of a national park 
and thereafter the Dominion assumes 100 per cent 
responsibility for development and maintenance. 

The question arises as to whether in the event of a 
province wishing to offer an area for establishment as a 
national park, the Dominion Government should still 


24 


require the province to put up 100 per cent of the cost 
of recapturing the rights which may have been alienated 
in the area. 

At the present time most of the provinces have estab- 
lished provincial parks under provincial administration. 
The purpose is much the same, but regulations governing 
exploitation of the resources within the areas, such as 
wildlife, timber and minerals, vary in comparison to 
national parks and are not wholly inviolate in regard 
to use. Following is a list of the principal provincial 
parks by provinces:— 


British Columbia 

There are three classifications of parks—Class “A”, 
with 16; Class “B”, with 3; and Class “C”, with 28, 
representing a total of 47 units with a combined area 
of 11,480 square miles. In addition, there are three 
parks, known as Special Act parks, with a total area 
of 2,604 square miles. 


Alberta 


Although Alberta has a larger area of national parks 
than any other province, many small recreational and 
picnic park areas have also been set apart by the Pro- 
vincial Government. These include 17 sites with a total 
acreage of approximately 6,919 acres. 


Saskatchewan 

Seven permanent park reserves or recreational areas 
are distributed over the forested sections of the province, 
with a combined area of approximately 1,684 square 
miles. 


Manitoba 


Although Manitoba has many areas attractive to the 
sightseer and vacationist, the province has as yet estab- 
lished officially only one which may be described as a 
provincial park. This is an area of 1,088 square miles, 
known as the Whiteshell Forest Reserve. 


Ontario 


There are six provincial parks in Ontario, with a 
total area of approximately 5,070 square miles, much 
of which is wilderness country with good camping 
facilities established at accessible points. 


Quebec 


There are four provincial parks in this province, 
located in distinctive areas which enables each to offer 
some special interest. Provision for accommodation and 
tourist facilities have been sponsored by the Provincial 
Government. The total area included in provincial parks 
is approximately 5,365 square miles. 

Maritimes 

Apart from the national parks established by the 
Dominion Government in Prince Edward Island and 
Nova Scotia and national historic parks in New Bruns- 
wick and Nova Scotia, and a number of small civic parks 


and recreational areas, these provinces have no provin- 
cial park areas. 


General 


The part which the national parks and provincial 
tourist centres have played in making Canada known 
throughout the world, and in attracting the interest 
and capital of people from other lands, can hardly be 
over-stated. Through publicity which has been origin- 
ated, not only by the federal Government, but by the 


Canadian railways, steamship companies, and other 
transportation organizations, by provincial governments, 
boards of trade and tourist bureaux, the national 
parks have been made known in practically all civilized 
countries. They have attracted thousands of tourists, 
prominent people in their own lands, who have gone 
home with an appreciation of Canada which they would 
not otherwise have had. In many cases these visitors 
have been investors who, because of their travels in 
Canada, have become financially interested in this 
country. 


Before drastic restrictions were placed on train and 
motor travel due to war needs, the value to the tourist 
industry in Canada was estimated at a very considerable 
figure. The tourist attendance -at national parks 
reached an all-time high of 1,000,563 in 1941 before 
these restrictions were put into force, but since then 
there has been a sharp decline. Indications are that 
with the lifting of restrictions in the post-war years 
the attendance at national parks throughout the country 
will greatly exceed the above figure and will tax facili- 
ties to the limit. The tourist lure of national parks 
contributes in no small measure to the economy of the 
country at large. 


The contact of tourists with Canadians has had a 
broadening effect upon both. This has been particu- 
larly true of the association established with visitors 
from the United States; indeed, it is probably not too 
much to say that the present friendly relations of these 
two countries through interchange of travel have been 
of vital imporance in the successful prosecution of the 
war, 


The parks are also of great importance in furnishing 
facilities for the recreation of the Canadian people; as 
a means of maintaining the health and morale of the 
populace; and for the services they render in the main- 
tenance or restoration of the health of members of the 
Armed Forces. 


The services which the parks have already rendered 
are an indication’of what can be done, on a much 
larger scale, during the post-war period. Plans have 
been drawn up for substantial improvement and expan- 
sion of national parks to extend their usefulness along 
the lines already indicated, while at the same time 
furnishing employment in the post-war period. 


FORESTRY 


Forests have always played an important part in 
the Canadian economy. Under any planned land-use 
policy they will continue to do so because, within the 
boundaries of the nine provinces, over 58 per cent of 
the total land area is now occupied by forests, most of 
which will yield its highest return if utilized for the pro- 
duction of trees. Less than 27 per cent of the provincial 
area is considered suitable for agriculture. 


Canada is one of the great timber-producing coun- 
tries of the world, and wood and wood products are 
manufactured greatly in excess of local requirement. 
The surplus is exported and constitutes one of the main 
items in our favourable balance of trade. 

Before World War II the amount of timber cut for 
use or destroyed by fire, insects, or disease, totalled 
about four billion (4,000,000,000) cubic feet annually. 
The amount cut for use was about 70 per cent, and 
that destroyed 30 per cent, of this total. During the 


war, the cut has been increased so that the total drain on 
the forest exceeds the above figures by about 30 per 
cent. P 


Factual data on total supplies of timber, losses by 
fires, insects, and disease, rate of growth, etc., are 
inadequate to determine whether or not the new growth 
is sufficient to replace total depletion. However, there 
can be little doubt that, during the war years, depletion 
has been in excess of growth. Excess cutting can be 
justified due to the exigency of war and may have to 
continue for a few years at least, during the reconstruc- 
tion period. Nevertheless, it is to be expected that this 
policy of over-cutting will increase the difficulties of 
Governments and industry in their attempts to place 
Canada’s forests on a basis of sustained yield. 

Some conception of the value of the farest resources 
and forest industries based on them may be obtained 
from the following statistics for the years 1937 and 
1942. Figures for the two years are given in order to 
show conditions in typical pre-war and war years. 


FOREST INDUSTRIES! 


1937 1942 
Gapitaliulnvested. 4.02 2%...) < $946,854,718  $1,201,106,201 
Employment, man-years . 210,351 260,000 
Salaries and Wages paid.... 175,945,922 348 826,270 
Net Value of Products..... 350,698,674 559,901,118 


1Including woods operations, sawmilling, pulp and paper 
making and miscellaneous wood and paper using industries, except 
the printing trades, 

The above statistics indicate the value of wood 
products only. There are other values which are no 
less real but not susceptible to a dollar valuation. These 
include, 

Watershed vprotection—Forests influence the 
movement of water after it has been precipitated. 
They provide storage and prevent rapid run-off, 
thus reducing losses by erosion and floods. 


Recreation—The importance of forests to any 
park or other recreational area need not be 
elaborated. To a major extent the level of the 
tourist industry depends upon their existence. 
Wild Life—The forests provide the environment 
essential to the conservation of fish, fur, and 
game. 


Dominion Activities 


From the time of its inception, some 45 years ago, 
until the transfer of the natural resources to the western 
provinces in 1930, one of the important activities of the 
federal Forest Service consisted in the protection and 
administration of forest lands controlled by the Domi- 
nion in western Canada. Inasmuch as the exercise of 
this particular function is now a provincial responsibility, 
the resources transfer had considerable effect upon the 
organization and work of the federal Forest Service. 
The duties which remain, however, are, from the broader 
national standpoint, of tremendous significance, and, in 
the long run, of much greater importance. 

Transfer of the resources resulted in a material 
reduction in staff in western Canada, and an accompany- 
ing decrease in expenditure, but the federal government 
still has Dominion-wide obligations in forestry which 
must be met. As a matter of fact, the transfer leaves 
the Dominion with obligations for the advancement of 
forestry directly comparable to its obligations in the 
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fields of agriculture and mining, where federal activity 
is concentrated on investigation, research, experiment, 
and leadership to the provinces and to industry. 


The need for federal leadership in the field of con- 
servation was recognized in 1909, at which time the 
Government of the day passed an act establishing The 
Commission for Conservation of Natural Resources. 
Forestry research constituted an important phase of the 
Commission’s work, up until the time of its abolition 
in 1922 when the Federal Forest Service absorbed the 
forestry function of the Conservation Commission which 
it has since enlarged, improved on and consolidated. 
The need for a federal co-ordinating agency is even 
more important today than it was some 36 years ago. 


With the steady décrease in the wood capital of the 
Dominion, resulting from extravagant exploitation and 
losses through fire, insects, and disease, during the past 
70 years, it has become increasingly evident that if the 
forest industry is to be maintained at even a reasonable 
level of production, more effective methods of operation 
based on scientific forestry knowledge must be applied 
to balance depletion and growth. This economic ne- 
cessity of preserving capital by operating on annual 
interest (growth), as observed in most business enter- 
prises, has not yet been applied to Canada’s forest 
business. 


The application of this principle must be founded 
not only on a systematic inventory of the character, 
distribution, and amount of timber throughout the 
Dominion, but also upon a thoroughly scientific investi- 
gation of all factors relating to the growth and use of 
timber. The advancement of scientific knowledge and © 
the development of cultural methods based thereon 
are just as important in the sustaining of forest industry 
as they are in the field of agriculture, and they are just 
as truly federal functions. 


Forest Hconomics 


Forest statistics secured from the Dominion 
Bureau of Statistics, provincial authorities, and other 
sources are subjected to comprehensive analyses. 
Tabulations are made of the latest estimates of the 
forest resources, depletion due to cutting, and losses 
due to fire, insects, and diseases. Calculations are 
made to determine the amount of growth necessary to 
balance depletion. Records are maintained andi special 
studies undertaken to determine the incidence of prices, 
tariffs, taxation, and insurance on the forest industries. 
The Forest Service endeavours to keep up-to-date with 
respect to the trends of forest industry, in both the 
national and world-wide aspects, with a view to stabiliza- 
tion and adaptation of processes to domestic and foreign 
market requirements. Special reports are prepared, from 
time to time, for other federal departments of Govern- 
ment and much material of direct value to the provinces, 
industry, and the public is publicized through articles, 
papers, and addresses, 


Forest Inventory 

While forest authorities in Canada are aware that 
the situation with regard to timber supplies is serious, 
nevertheless the fact remains that there are not available 
definite and complete data regarding the quantities of 
merchantable timber and young growth or the extent of 
depletion through use of industry or wastage by fires, 
insects, and disease, 
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Up to June, 1929, sporadic and local attempts were 
made to obtain these data. On that date a special con- 
ference of federal and provincial executives was called 
at which it was agreed that the federal service would 
act as the co-ordinating agency, both in the standardiza- 
tion of survey methods and in the compilation of the 
data secured. Responsibility for the actual stock-taking 
was assumed by the provinces. Considerable progress 
has been made on this division of responsibility but the 
task is far from complete. A progressive stock-taking of 
the forest resources of Canada is being carried on, 
secured through ;— 


(a) Assembly and compilation of data received from 
the provinces, industry, and other sources; 

(b) Volumetric estimates of timber stands through 
the interpretation of aerial photographs, follow- 
ing a special technique devised in the Dominion 
Forest Service. 


Only the Dominion Government can compile a 
national forest inventory. The principal data are secured 
from provincial sources, but these have to be analyzed, 
compared, discrepancies ironed out, and gaps filled in. 


Since the development by the Dominion Forest 
Service of a technique for measuring the volume of 
timber stands through the interpretation of aerial 
photographs, the possibility of securing a national 
inventory within a reasonable time and at a reasonable 
cost has greatly increased. The information secured 
from aerial photographs must be plotted on accurate 
base maps made from aerial photographs. The develop- 
ment of this new technique does not alter the lines of 
procedure agreed on with the provinces in 1929. It 
has made possible, however, a new approach to the 
inventory problem according to which the Dominion has 
undertaken in some cases the preparation of basic 
inventory maps showing a classification of the forests 
by broad types—softwoods, mixedwoods, and _hard- 
woods—and the division of these types into broad 
volume classes. Such basic maps can be used by the 
provinces and by forest industry as a foundation on 
which to build up whatever more detailed information 
they desire for management or operating purposes. This 
technique has already been applied with success in some 
provincial areas as well as in the northern territories 
and national parks and has proved of great value in 
expediting the collection of accurate data on forest 
resources. The aerial photographic method is particu- 
larly well adapted to making the periodic revisions 
which must be an essential feature of any satisfactory 
forest inventory. Final responsibility for detailed state- 
ments respecting the forests under their control continues 
to rest with the individual provinces. 


Silvicultural Research 


Forestry is a long-term undertaking, and it will not 
suffice to wait until our present supplies are gone and 
then begin the building up of a new forest estate. 
Canada must look ahead and lay plans for the future— 
plans based not on present supplies or present values 
but rather upon a critical analysis of the situation as 
it will exist in the years to come. It was the realization 
of this situation that impelled the federal Forest Service 
some 25 years ago to inaugurate a program of silvi- 
cultural research, For this a strong organization was 
built up operating in most of the provinces. Although 
there are isolated researches which have been carried 
on by individual provincial services, the general field 


is one with which the federal authority has been prim- 
arily concerned. 

Silvicultural problems are regional in character and 
overlap provincial boundaries. The provincial forest 
services are beset by the pressing details of forest 
administration and protection, and the fact that the 
application of the results of research may not in all 
cases be economically feasible at the present time 
renders it extremely difficult for the provincial organiza- 
tion to attack some of the most fundamental and far- 
reaching silvicultural problems. 

The development of scientific forestry in Europe 
gives some leads, but the results obtained there cannot 
be applied generally under Canadian conditions, as 
we have to deal here with different trees species, grow- 
ing under different climatic conditions. For this reason, 
the Forest Service has had to start practically at the 
beginning and build up a research technique of its own. 
The leadership of the federal Forest Service in silvi- 
cultural research has long been recognized by the 
provinces. 

Experience in other countries has demonstrated 
that an essential feature of the work of silvicultural 
research is the delineation of geographical regions in 
which special forest types or groups of types may be 
subjected to intensive scientific study, including not 
only growth conditions but also their reactions to 
various methods of treatment, for the purpose of deter- 
mining the proper practice to secure sustained yield. 
This gives rise to the necessity for establishing forest 
experiment stations in the important forest regions. 
Field research and experimental work may take place 
either on such stations or on the timberlands of the 
provinces or of industrial concerns whose co-operation 
has been secured. It is obvious that this phase of 
federal forest activity closely parallels the work ac- 
complished in the Department of Agriculture through 
experimental farms. The value to Canada of similar 
work in forestry will not be less proportionately than 
that which has been secured in the field of agriculture. 

Typical of the silvicultural research activities car- 
ried on by the Dominion Forest Service are the follow- 
ing:— 

(a) Forest mensuration which involves the measure- 
ment of trees, stands, and forest products. This 
includes the development of standard volume 
and yield tables for use in timber estimating in 
various parts of Canada; the study of convert- 
ing factors between different units of measure- 
ment of timber; analysis of log scales and in- 
vestigations with a view to standardization 
thereof. 

(b) Preparation of scientific forest working plans 
for application to areas which are to be brought 
under intensive forest management. 

(c) Cultural treatment of stands by thinning and 
pruning to improve volume and quality produc- 
tion. 

(d) Development of silvicultural cutting methods 
to secure natural regeneration. 

(e) Studies in tree-breeding and vegetative propa- 
gation of promising individual or hybrid tree 
species. 

(f) Studies in the technique of reforesting devast- 
ated land having regard to the most suitable 
species adaptable to the various sites. 

(g) Studies to determine the suitability of exotic 
tree species to Canadian conditions. 


The above activities indicate the kind of work 
carried out on the five Dominion Forest Experiment 
Stations established on lands turned over to the 
Dominion Forest Service by the Department of National 
Defence or by provinces. These stations, selected on 
the basis of representing conditions in the forest regions 
in which they are located, are as follows:— 


Acadia Forest Experiment Station 


This area is suited to a study of the softwood types 
occurring in the Maritime Provinces. The principal 
species studied are white and red spruce growing in both 
softwood and mixedwood types. The experimental area 
contains 38 square miles and lies 15 miles northeast 
of Fredericton, N.B. 


Valcartier Forest Experiment Station 


This station is representative of the mixed hard- 
wood types, and to some extent, the spruce type, in 
the Province of Quebec. It is 74 square miles in area 
and located some 17 miles north of Quebec City. 


Petawawa Forest Experiment Station 


This station serves for investigation of problems 
associated with the management of the pine and hard- 
wood types in Eastern Canada. The area of approxi- 
mately 100 square miles comprises part of the Peta- 
wawa Military Camp. It is located northwest of Pem- 
broke, Ontario. 


Riding Mountain Forest Experiment Station 


This station is representative of the aspen-grove 
and mixedwood belts in which white spruce and aspen 
are predominant. The area of 25 square miles comprises 
part of the Riding Mountain National Park, located in 
the western part of the Province of Manitoba. 


Kananaskis Forest Experiment Station 

This station affords an opportunity for the study of 
lodgepole pine in association with spruce, one of the 
most important timber types found in the Rocky 
Mountain region. This area of approximately 63 square 
miles lies wholly within the Kananaskis Valley, with 
headquarters about 62 miles west of the city of 
Calgary. 

These stations are staffed with personnel, both per- 
manent and seasonal, for the purposes of administra- 
tion, timber disposal and protection against fire. 

The Petawawa area is Canada’s chief forest ex- 
periment station and as such has attracted national and 
international attention. Established more than 25 years 
ago, it is now operating on a sustained yield basis, 
and during the past five years has yielded substantial 
revenue, while at the same time providing much-needed 
timber supplies for the war effort, including lumber, 
pulpwood, match-stock, fuelwood, telephone and trans- 
mission poles, etc. 

The Kananaskis Station has likewise functioned to 
assist the war effort by supplying mine-timbers for the 
coal mines of Alberta, fuelwood for the war industries 
as well as for the internment and military camps in 
Alberta, and yielded substantial revenue in the process. 

These two areas, together with the Acadia Station, 
provided locations for internment and_ prisoner-of-war 
camps, and co-operated with the Departments of 
National Defence and Labour in providing useful em- 
ployment for prisoners of war and conscientious objec- 
tors within their boundaries. 
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Other activities of the Forest Service conducted out- 
side the experiment stations include:— 


(a) A forest classification dividing Canada into 
broad zones and sub-zones, in each of which 
there is a high degree of similarity of growing 
conditions. 

(b) Rate-of-growth surveys across Canada were un- 
dertaken following an agreement reached at a 
conference with the provinces in 1929. 


(c) Studies in site-type classification—these involve 
the assessment of the tree-growing capacity of 
any area based on the flora present on the 
forest floor. 


(d) Studies of management problems are conducted 
and advice provided covering lands operated by 
provincial governments and forest operators. 


Information gathered in all these activities is pub- 
lished and made available to governments and industry. 


Forest Products Research 


The products of our forest industries are sold on 
world markets which are highly competitive. They are 
faced, both in the United States and in European 
markets, with the products of other nations whose in- 
dustries have back of them large and efficient research 
organizations sustained by the State. Our Canadian 
forest products compare intrinsically, in value, very 
favourably with those which can be produced in any 
other country. Canada is, however, far behind in pro- 
viding industry with research facilities for the manage- 
ment of forests to ensure continuity of cheap raw 
material supplies, and for the better manufacture of 
forest products. 


Since 1913, through the medium of Forest Products 
Laboratories, forest products research has been carried 
out in Canada as a federal function, as is the case in 
the United States, United Kingdom, Australia, New 
Zealand, South Africa, India, and other countries. 


The problems are of country-wide significance, many 
indeed are international in scope, involving co-operation 
with other laboratories, such as, for example, the main- 
tenance of international standards for testing timber. 


The Forest Products Laboratories function to pro- 
mote more efficient use of wood, to devise means of cur- 
tailing waste, to develop use for species now left in the 
woods, to improve manufacturing techniques with a 
view to cost reduction, to improve grading practice, 
timber specifications for building codes and engineering 
standards in timber design, and to increase the life of 
timber by chemical treatment and by many other ways. 


The value of wood as a basic commodity has be- 
come increasingly evident as a result of war experience. 
Substitution of wood or products derived from wood 
for other strategic materials in tight supply has resulted 
in many new uses. Canada, with its large proportion 
of land area suitable only for growing wood crops, must 
keep in the forefront in new developments in moulded 
plywoods, plastics, compressed wood,. laminated mem- 
bers to replace large structural sizes, fire-retardant 
treatments, and improvement in pulping practices for 
both mechanical and chemical pulp. 

The provinces and industry are a unit in assigning 
forest products research as primarily a Dominion func- 
tion and demanding much greater attention in this 
important field. 
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The Laboratories have promoted the better utiliza- 
tion of the forest resources of Canada, as, for example, 
in the following directions:— 


1. By finding more efficient methods of manufacture 
of woods. 


2. By the elimination or utilization of the waste 
in manufacturing and logging. The latter, in 
particular involves not only waste of up to twenty 
per cent in species cut, but further economic 
losses in species not logged. (The resulting 
debris is perhaps the most serious fire hazard 
forest protection authorities have to contend 
with.) 

3. By finding, through a study of their mechanical 
and physical properties, uses for woods not now 
commercially valuable. 

4. By finding more valuable uses for woods which 
are now used to make lower grade commodities. 

5. By ascertaining if Canadian woods, either in 
their natural state or after treatment, may be 
substituted for imported woods. 

6. By studying and developing the fundamental 
principles underlying the treatment of wood and 
its use in the manufacture of fibre products, 
alcohol, turpentine, resin, tar, etc. 


7. By serving as a public bureau of information on 
the properties and utilization of forest products. 


8. By the application of laboratory findings to the 
standardization of lumber grades and the improve- 
ment of timber specifications in building codes 
of Canadian cities. 

9. By co-operating with the consumers of forest 
products in improving present methods of use and 
in formulating specifications and grading rules 
for commercial woods, material secured from them 
(gums, oils, resin, etc.), and material used in the 
treatment of wood (creosote, zinc chloride, and 
other preservatives). 

10. By assisting. industry in refinements in ‘manu- 
facture so as to curtail the export from Canada 
of raw or only partially manufactured material. 

11. By studying closely existing methods of pulp and 
paper manufacture and the woods now used for 
pulp and paper, with the end in view of im- 
proving present practice, curtailing waste, and 
finding methods of using woods not now con- 
sidered of value for such purposes. 


Forest Protection 


The transfer of the natural resources to the Western 
Provinces in 1930 relieved the Forest Service of direct 
administrative responsibility for the protection of any 
extensive forest area. There remains, however, the 
protection of the forest lands comprising the various 
forest experiment stations. In addition to the actual 
timber values which must be safeguarded on those sta- 
tions, there is a very large investment in scientific work 
which has been performed in some cases over a con- 
siderable period of years. This results in the necessity 
of affording a much higher degree of fire protection 
than the timber values themselves might perhaps justify. 
In the circumstances everything is being done to meet 
this requirement, but there is still need for further facili- 
ties in the way of forest improvements, permanent per- 
sonnel and equipment to make these areas fireproof. 


These experiment stations, which are established 
primarily for silvicultural research, afford a unique 
opportunity for experimentation in forest protection 
equipment, facilities and methods. The Petawawa 
Station in particular has served as a valuable proving 
ground in the development, testing and application of 
fire-fighting ‘equipment. 

In 1926 a forest fire research program was initiated 
by the Forest Service at this Station. This scientific 
approach to fire prevention consisted of the study and 
investigation of the influence of weather factors upon 
the inflammability of the materials composing the 
forest floor in which fires start and spread. The mois- 
ture content of these forest fuels depends entirely upon 
the weather. By observing the relationship which exists 
between moisture contents of these materials and various 
weather factors, tables were developed for computing 
an index or measure of forest inflammability. The 
object of the study was to provide an accurate predic- 
tion or fire weather forecast. This technique has proved 
of extreme practical value, and is now in effective opera- 
tion in the provinces of New Brunswick and Quebec 
and the National Parks of Canada. Requests have 
been received by the Forest Service for the extension of 
this system to other provincial forests. In the conduct 
of these studies on forest fire hazard research weather 
records play an important part, and to this end the 
Forest Service has worked in very close co-operation 
with the Meteorological Branch of the Department of 
Transport. 


Another important function of the Dominion Forest 
Service is the preparation and publication each year of 
the national forest fire statistics. The records are 
secured each year from the provinces, analyzed and 
compiled for the country as a whole. This function is 
the result of an arrangement agreed on at a forest fire 
conference of the Dominion and Provincial Ministers, 
Deputy Ministers and officials in January, 1924, whereby 
the responsibility for the collection, correlation and dis- 
semination of national fire statistics was assigned to the 
Federal Forest Service. The net result of this arrange- 
ment has been a complete record by provinces of the 
forest fire losses and damage throughout Canada for’ 
the past 20 years. 

The principal impediment to the introduction of 
forestry principles in woodland management is the 
threat of loss through fire. The additional cost involved 
can only be justified when fire protection reaches the 
stage that forests become an insurable asset. Conse- 
quently fire protection research renders an extremely 
important service. 


Experience has proven that the detection and sup- 
pression of forest fires alone is not adequate to control 
the situation under the conditions governing in Canada 
today. The vital fact is that 85 per cent of all fires 
are the result of human carelessness or neglect. Until 
this state of mind is changed to one of regard and care 
for the forest estate by the general public, no solution 
is possible. The federal Government through the Forest 
Service, has for years past realized this and initiated 
and fostered forest fire prevention propaganda in the 
press, in the schools and through other media across the 
Dominion. To assist in this work the federal Govern- 
ment also has for years past provided an annual grant 
to assist the Canadian Forestry Association whose full 
time and effort are devoted to fire prevention through- 
out Canada. 


Fire is not the sole enemy of the forest. Insects and 
disease likewise take a heavy toll of our forests. This 
phase of protection has to date been chiefly the function 
of the Department of Agriculture. This effort has been 
confined to biological studies of the insects or disease 
organism and the devising of control measures. How- 
ever, the entomologists agree that the prevention of 
serious outbreaks can only come through the applica- 
tion of proper silvicultural methods which will keep 
the forests in a healthy condition. With this object in 
mind the Dominion Forest Service is co-operating 
directly with the Department of Agriculture. 


Dominion Forest Service Co-operation 


The Dominion Forest Service has for a number of 
years co-operated with international, national and prov- 
incial organizations in the field of forestry and forest 
research. 

In the international field officers of this Service acted 
as independent experts on the Technical Committee on 
Forestry of the Interim Commission of the International 
Organization of Food and Agriculture at Washington, 
U.S.A. The purpose of this committee was to make 
recommendations respecting the desirability of setting 
up a permanent international forestry organization as 
an integral part of a proposed Food and Agriculture 
Organization. 

This Service also maintains a direct contact with 
the Forest Services of British Empire countries, the 
United States, and, to a lesser degree, with other foreign 
countries. During the past five years in particular the 
Forest Products Laboratories of this Service worked in 
close co-operation with the U.S. Forest Service Labora- 
tories, and participated in the joint U.S.-Canada Com- 
mittee on Wooden Aircraft Mission to Great Britain. 
Great Britain sent a return mission to Canada to study 
developments in this work. 


In the national field the Forest Service works in 
close co-operation with the following Government De- 
partments:— 


Department of Trade and Commerce.—Information 
with respect to forests and forests products of Canada 
are supplied to the accredited representatives abroad, 
and also close co-operation is maintained with the 
Bureau of Statistics in the compilation of forest 
statistics. 


Department of National War Services—Co-opera- 
tion was maintained with the National Film Board in 
the production of motion pictures dealing with the 
forest resource, and with the Canadian Broadcasting 
Corporation in the preparation and dissemination of 
broadcasts dealing with forestry. 


Department of Munitions and Supply.—Officers of 
the Forest Service contributed substantially with expert 
advice and direct assistance to the Timber Controller. 
The Dominion Forester was charged with the organiza- 
tion and administration of the Wood Fuel Control. 


Department of Labour—In 1939 the Forest Service 
co-operated with the Federal Department of Labour 
and the Provinces in a National Forestry Program 
designed to rehabilitate and provide training and useful 
work for young men between the ages of 18 and 25 
years. Under this plan the work was carried on by all 
the provincial governments through agreements made 
with the Dominion, by which the costs were shared. 
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In 1942 and 1943 this Service co-operated with the 
National War Services and the Department of Labour 
in the operation of work camps in the Province of 
British Columbia for conscientious objectors. The camps 
were operated under agreement between the federal and 
provincial governments in which this Service acted as 
the Federal agent. The purpose of this project was to 
provide protection to British Columbia coast forests in 
any emergency arising out of threatened enemy action. 


Department of Transport—Co-operation is main- 
tained with the Meteorological Branch of that. Depart- 
ment in the prosecution of forest fire weather forecasts. 


Department of National Defence.—Prisoner-of-war 
camps were established on three forest experiment 
stations where useful work was supplied for the employ- 
ment of prisoners, largely to supply fuelwood for such 
establishments and for military training camps. 


Department of Agriculture-—The Forest Service 
works in close co-operation with the entomologists of 
that Department by providing advice and direct assist- 
ance in an endeavour to control insect outbreaks through 
the application of silvicultural methods. 


Department of Mines and Resources.—In addition to 
the above, the Forest Service supplied expert advice and 
assistance to its own Department, particularly in the 
National Parks, for the design and installation of fire 
protection systems and the establishment of forest fire 
weather stations. Similar assistance was rendered to 
the Northwest Territories Bureau in the organization 
of that vast area for protection, and in the administra- 
tion of its timber resources. The Indian Affairs Branch 
was also provided with advice and assistance by this 
Service in the administration and disposal of timber 
on Indian lands. 

In the provincial field, close liaison is maintained 
with provincial forest organizations, particularly during 
the war, when this Service represented the provinces in 
claims for taxation exemption for fire-fighters. The 
Forest Service also arranged with the federal depart- 
ments concerned for the control of vital fire-fighting 
equipment and the allotment of gas, oil, transport, and 
other facilities through the central control agencies at 
Ottawa, to assure the maximum assistance to provincial 
forest fire protection effort. Representations were also 
made to the Department of Labour to assist these organi- 


. zations in obtaining a reasonable degree of man-power 


for their protection requirements. 


Provincial Activities 

The main forest regions of Canada belong to the 
provinces. With the exception of Prince Edward Asland, 
each maintains its own Forest Service for the administra- 
tion and protection of its forest resources. 

The chief functions of these services are as follows:— 


Forest protection 

Undoubtedly fire protection constitutes the biggest 
problem facing provincial forest authorities today on 
account of the vast areas involved, the high fire danger, 
and the lack of public awareness of the need. Provincial 
protection systems have required years to bring them 
to their present standards. However, in 1944 the total 
damage and cost of forest fires on provincial lands 
amounted to some $7,400,000 as compared to an average 
annual loss for the past 20 years of some $4,800,000 
These figures emphasize the inadequacy of present 
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organizations to cope with the fire problem. Between 
1923. and 1931 considerable progress was made in extend- 
ing organization and in the development of fire-fighting 
equipment and technique. However, during the depres- 
sion years which followed, and nearly six years of war, 
protection organizations have suffered severe setbacks 
and the forest fire situation in Canada can well be 
described to-day as it was described in the deliberations 
of the British Empire Forestry Conference as ‘‘unsatis- 
factory”. 

To meet this situation each of the provinces is 
organized by forest districts, sub-districts, ranger 
districts, patrol areas, all staffed by both permanent 
and seasonal employees. Facilities in the way of look- 
outs, telephone and radio, fire-fighting equipment, trans- 
port are used in conjunction with roads, trails, cabins 
and other forest improvements to supply fire protection. 
Two provinces maintain their own provincial air services 
and the others purchase flying when a fire emergency 
arises, 

Probably the greatest need of fire protection in the 
provinces is the construction of more forest improve- 
ments, particularly forest truck roads to open up 
presently extensive inaccessible forest areas. 

Nearly all the provinces sponsor educational pro- 
grams by means of radio, press, posters, schools, etc., 
to enlighten public opinion and solicit co-operation in 
protection. Woods travel is controlled during periods of 
high fire hazard by means of travel permits. 


Forest Management 


It has been the policy of practically all provinces to 
dispose of the rights to cut Crown timber by sale or 
licence. In nearly all cases these rights to cut are 
granted for areas which are merchantable. After the 
timber is logged the sale or licence is usually termin- 
ated. The conditions of the sale or licence are modified 
from time to time, and in recent years attempts have 
been made to regulate cutting so that the forest may 
regenerate itself. 

One province requires operators holding licenves for 
large areas to prepare, and submit for approval, work- 
ing plans designed to ensure the orderly conduct of 
operations. These working plans also make some provi- 
sion for the practice of silviculture. Doubtless this 
policy of working plan management will extend to 
other provinces. To improve the effectiveness of such 
plans more silvicultural knowledge must be obtained 
through research, and future forest management will 
be governed by advances made in that field. 

Most of the provinces have from time to time under- 
taken some silvicultural research work. Such work, 
however, has lacked continuity and has been intended 
for the solution of individual management problems. 
By and large basic silvicultural research is recognized 
by the provinces to be a logical function of the 
Dominion. : 

A number of provinces have adopted the policy of 
establishing forest reserves. Such areas are considered 
of primary value for forestry purposes and unsuitable 
for land settlement. These are managed more intens- 
ively than other Crown lands and a few of them are 
operated on a sustained-yield basis. 

Most provinces maintain one or more tree nurseries 
where stock is grown to reforest areas which have failed 
to regenerate satisfactorily or waste lands which have 
followed attempts to grow agricultural crops. Planting 


stock is also supplied free of charge to farmers by some 
provinces, for the establishment and maintenance of 
woodlots and shelterbelts. Two of the provinces main- 
tain forestry extension services to give advice and direc- 
tion in the handling of farm woodlots. 


Forest Economics 


Individual provinces compile statistics relating to 
production of their forests and forest industries, such 
statistics being more or less supplementary to those 
compiled by the Dominion Bureau of Statistics. There 
is no uniformity in this provincial effort. 

Special studies of economic problems have been 
undertaken by individual provinces from time to time, 
and in recent years there has been a tendency to in- 
crease this type of work. Some provinces have en- 
deavoured to promote better marketing of their forest 
products by contributing to the support of trade com- 
missioners abroad. 


Forest Products Research 
The provinces and industry are a unit in assigning 
forest products research as, primarily, a Dominion 


function. Only one province undertakes work in this 
field. 


Forest Inventory 


All provinces have devoted time and funds to collect 
information on the character and distribution of their 
forests and the quantities of merchantable timber avail- 
able. In no province is this information complete and 
even when completed it will require continuous revision 
because of changes brought about by cutting, fire, in- 
sects and diseases, and by new growth. 

Although ground survey methods are still being used 
to gather this information in some provinces, others 
have supplemented these by use of the aerial photo- 
graphic technique. 


Summary 

The forestry problem of Canada is one of such mag- 
nitude that it demands the concerted efforts of all in- 
terested agencies, including the Federal and Provincial 
Governments, the wood-using industries, the financial 
institutions supporting those industries, and the general 
public. 

The foregoing statements outline the Dominion and 
Provincial activities in the forestry field. There is little 
if any overlapping of work, and duplication of effort is 
avoided through consultation and close co-operation 
between the Dominion and provincial authorities. 


5. SURVEYS AND ENGINEERING 


The Surveys and Engineering Branch is made up of 
a number of well-defined scientific and technical ser- 
vices, functioning under direction in their particular 
lines of work and undertaking related activities that 
may develop from time to time. 
The Services making up the Branch are as follows: 
1. Dominion Observatories— 
Dominion Observatory, Ottawa 
Dominion Astrophysical Observatory, Victoria 
. Dominion Water and Power Bureau 
. Engineering and Construction Service 
. Geodetic Service 
. International Boundary Commission 
. Hydrographic Service 
. Legal Surveys and Map Service 


SIO Or Co bd 


The above services, or major divisions, function 
under the administrative supervision of the Director 
of the Branch. The official names of these services 
indicate the general nature of their activities and these 
are summarized as follows:— 

The Dominion Observatory at Ottawa functions in 
the fields of seismology, terrestrial magnetism, gravity, 
astro-physics, solar physics, and position astronomy 
which includes time service for the Dominion 

The Dominion Astrophysical Observatory at Victoria 
has for its chief objective research in astronomy and 
astro-physics as a national contribution to world 
knowledge. 

The Dominion Water and Power Bureau investigates, 
records, and analyses the water and power resources of 
Canada as a whole, placing the data obtained in con- 
venient form for reference and for use in matters rela- 
tive to hydro-electric development, international water 
problems, and water resources generally. 

The Engineering and Construction Service supplies 
information and advice on engineering matters to all 
Branches of the Department of Mines and Resources, 
including engineering investigations of construction 
projects in National Park areas and Indian Reserves, 
and the supervision of highway development across 
Canada in cases where the Dominion may make finan- 
cial contributions, 

The Geodetic Service provides horizontal and vertical 
control throughout Canada for mapping, engineering 
and all development purposes, by determining with the 
highest accuracy the position of selected points through- 
out the country by triangulation, by astronomical 
observations, and by precise level lines. The position 
data so obtained assist in survey work of all kinds, 
whether carried on by Dominion, provincial, or muni- 
cipal governments, or by private firms or persons. 

The International Boundary Commission is respons- 
ible for the demarcation and maintenance of the 
International Boundary between Canada and the United 
States and Canada and Alaska, this work being a statut- 
ory obligation under the treaties between Canada and 
the United States. 

The Hydrographic Service undertakes the surveys 
of water routes and harbours in the Dominion and from 
these prepares navigation charts for the guidance and 
use of all shipping. Tide tables for Canada are also 
calculated and issued annually, and precise water levels 
taken in the Great Lakes area. 

The Legal Surveys and Map Service functions in 
two main fields. It is responsible for the making of 
legal surveys of Dominion lands across Canada, includ- 
ing National Parks, Indian Reserves and the Yukon and 
Northwest Territories. It is also responsible for the 
compilation and printing of maps and plans for general 
purposes and for air navigation. General purpose maps 
include those of a national character, such as maps of 
Canada, or large sections of Canada; maps showing 
railway or highway systems in Canada; and maps of 
the world showing trade routes. Special maps are pre- 
pared and printed from time to time for the use of 
various Departments of Government. 

The following pages include a more detailed descrip- 
tion of the functions and actual activities of the above 
Services. 
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DOMINION OBSERVATORIES 


The work of the observatories at Ottawa and Vic- 
toria covers the fields of astronomy (including astro- 
physics and solar physics) and geophysics. In general 
the aim is to conduct research and to develop practical 
applications as the need arises or the opportunity offers. 
The work of the Dominion Observatory at Ottawa falls 
under the divisions of Astronomy of Position (includ- 
ing Time Service), Seismology, Terrestrial Magnetism, 
Gravity, Astrophysics, and Solar Physics. All of these 
except Astrophysics combine pure research and prac- 
tical applications. At the Dominion Astrophysical 
Observatory at Victoria the chief aim is pure research 
in Astronomy and Astrophysics, though on occasion it 
has been possible to make practical applications to 
assist other services. Operations of both Observatories 
were authorized by Order in Council P.C. 1726, dated 
June 30, 1890. 


Astronomy of Position 


This is a function which is performed by most 
National Observatories, but by few other agencies. It 
consists of mapping the positions of the principal stars 
in terms of right ascension and declination, after much 
the same fashion as positions of points on the earth are 
mapped in longitude and latitude. It also includes pro- 
vision of a time service for Canada, which is one of the 
most important functions of the Dominion Observatory. 
Observations for time are made usually on every clear 
night. Distribution of time is effected daily by radio 
signals over the C.B.C. network and over station VAA 
of the Department of Transport, and continuously on 
lower power over the Observatory station CHU. Time 
signals are also furnished continuously to the National 
Research Laboratories, to the Canadian Broadcasting 
Corporation and to the monitoring station of the Depart- 
ment of Transport, as well as daily to the Canadian 
National and Canadian Pacific railways for distribution 
over their lines. 


Seismology 


Seismographs are maintained at seven places across 
Canada for the registration of earthquakes and other 
earth tremors. Besides the study and location of 
earthquakes and their effects, these investigations yield 
information, not otherwise available, on the interior 
structure and composition of the earth. Aside from the 
above regular program, an investigation is under way 
into the circumstances surrounding rockbursts in deep 
hard-rock mines and the possibility of their prediction, 
with, a view to possible saving of life and property. 
Officers of the Observatory have also kept in touch with 
methods of seismic prospecting for the location of rock 
strata and deposits of oil, salt, ete., though no actual 
work has been done in this direction up to the present. 


Terrestrial Magnetism 


The three magnetic elements, declination (deviation 
of the compass), horizontal intensity, and inclination, 
have been determined at several hundred points through- 
out Canada, and repeat observations have been made 
from time to time at many of the points covered. 
Since all the elements vary progressively with time, it is 
necessary to determine these secular changes from time 
to time, so as to be able to provide data for the magnetic 
maps issued every few years. The aim has been to 
repeat observations at a selected list of stations every 
five years, though this aim has not been fully attained. 
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Magnetic observatories are maintained at Agincourt, 
Ontario, and Meanook, Alberta, for the continuous 
registration of the elements. These are essential for 
the registration of disturbances and diurnal, monthly, 
and annual variations, necessary for the correction and 
reduction of field observations; they furnish as well 
valuable data for the study of the earth’s magnetic 
field as a whole, for collaboration with other institutions 
elsewhere, 


Gravity 

The value of gravity has been measured by pendulum 
observations at some 150 stations in Canada, mainly in 
the more southern parts of the country. On such obser- 
vations has been built a theory of the constitution of 
the earth’s crust (the theory of isostasy). When values 
of gravity have been established, and are interpreted 
in the light of the geology of the region, indications may 
be furnished of the presence of oil, salt, or other mineral 
deposits, and so guide the process of drilling. For the 
interpolation of the values of gravity between pendulum 
stations the Observatory in years past made use of the 
torsion balance. Such surveys have been conducted in 
Northern Ontario, in Quebec, and in the Maritime Prov- 


inces. The development of the gravimeter in recent years , 


has, however, provided a much more expeditious means 
for this interpolation; gravimeter surveys were carried 
out in 1944, principally in the Maritimes, and are pro- 
posed for 1945 in those provinces and in Quebec. 


Astrophysics 

Work in this division of the Dominion Observatory 
has been suspended during the war. Previously programs 
in both visual and photographic photometry were under 
way, and these will be revived in the not distant future. 
This work is entirely research, and is intended as part 
of Canada’s contribution to theoretical astronomy. 


Solar Physics 

In addition to research problems dealing with solar 
rotation, solar wave-length, the mechanics of sun-spots, 
the sun-spot cycle, etc., a good deal of attention has been 
paid at the Ottawa Observatory to the relations between 
the ll-year sun-spot cycle and terrestrial phenomena 
such as temperature, precipitation, tree growths, abund- 
ance of animal and insect life, and related subjects. 
When it is remembered that all animal and plant life 
depends on radiation from the sun, and that this radia- 
tion changes materially with the sun-spot cycle, both 
in quantity and quality, the importance of such studies 
is obvious. 


Dominion Astrophysical Observatory 


The work carried on at this observatory (except for 
a seismograph station operated for the Dominion Ob- 
servatory) is largely research, and forms a major por- 
tion of Canada’s contribution to research in astronomical 
problems. One of the main lines of work from the 
founding of the Observatory in 1918 until recently was 
the determination of the orbits of spectroscopic binaries. 
In recent years a great deal of work was done on the 
structure and mechanism of the Galaxy, or Milky Way 
(our universe), which added considerably to world 
knowledge on the subject. A considerable problem also 
undertaken was the deduction of parallax of a selected 
list of stars by means of studies of their spectra. Still 
more recently considerable spectro-photometrie work 
has been done. 


During the war, work at the Victoria Observatory 
has been developed along more practical lines to assist 
in the war effort. One of the developments has been the 
aluminizing of large mirrors to replace the silvering 
formerly used. Aluminized surfaces deteriorate very 
slowly as compared with silvered surfaces, and the 
efficiency of the great 72-inch telescope has been cor- 
respondingly increased. 


The aluminizing equipment was used to aluminize 
mirrors for the Army and Navy; range finders, sextants 
and binoculars were repaired and adjusted. Sunrise 
and sunset tables for Victoria were also computed for 
the Armed Forces.. 


Instructional lectures on practical astronomy were 
given to R.C.A.F. officers in training, and on chemical 
warfare to groups of citizens and municipal officers. 
One of the staff has acted as Provincial Gas Officer for 
British Columbia. 


Members of the staff were loaned for special war 
work as follows:— 


One to the Geodetic Service for two field seasons; 
two to the University of British Columbia for one year, 
each at the request of the National Research Council, 
and two to the National Research Council where they 
are still serving. 


The work of the Ottawa and Victoria Observatories 
is purely Dominion, the provinces not entering this field. 


WATERS AND WATER POWER 


Water Power Development in Canada 


The use of the waters of Canada is vital to the 
economy of the nation in the fields of agriculture, 
industry, domestic life, navigation, and power. Of 
these, the field of water-power development is of major 
importance. Water power is the mainspring of Canadian 
industrial production both in peace and in war and has 
enabled the Dominion, with only about one-half of one 
per cent of the World’s population, to attain a position 
as the third greatest trading nation of the World. 
From an installed capacity of 173,000 h.p. in 1900 water- 
power development increased to 8,113,000 h.p. in 1937; 
to 9,226,000 h.p. in 1942, and to 10,284,000 h.p. at the 
end of 1944. Approximately 98 per cent of all electricity 
produced in Canada is generated from water power and 
the present hydro-power installation represents a capital 
investment of approximately $1,871,000,000. The war 
has demonstrated the strength of Canada as an indus- 
trial country. The wide and favourable distribution 
of water-power resources and the versatility of low- 
cost hydro-electric power developed from these resources, 
have been vital factors in making this industrial posi- 
tion possible. In the post-war period, with some 80 per 
cent of known power sites not yet developed, water 
power should continue as an outstanding factor in the 
further development of the other resources of Canada. 


To aid and encourage the efficient development of 
water-power resources throughout the Dominion, the 
Department of Mines and Resources undertakes the 
basic and essential work of measuring and recording 
streamflow from coast to coast, and the collecting of data 
on potential power sites. It maintains as well, an up-to- 
date inventory of developed and undeveloped water- 
power resources. In provincial areas this work is under- 
taken with the effective co-operation of the provinces. 


Dominion Water and Power Bureau 

The Dominion Water and Power Bureau which deals 
with activities in this field was established by Order in 
Council P.C. No. 47-2885 dated December 16, 1911. Its 
functions include administration, investigation, the 
obtaining of basic water data in the field, and its 
analysis and publication. 

The responsibilities of the Bureau are exercised by 
the head office staff at Ottawa and by district office 
staffs at Vancouver (sub-office at Kamloops), Calgary, 
Winnipeg (sub-office at Keewatin, Ont.), Ottawa (sub- 
offices at Niagara Falls and North Bay, Ont.), Montreal, 
and Halifax. The Bureau is thus strategically organized 
to undertake its functions from coast to coast. These 
functions are described hereunder. 


Administrative Functions 


The Bureau administers the Dominion Water Power 
Act, the Irrigation Act and the Reclamation Act and 
matters arising out of the Lac Seul Conservation Act, 
1928, the Lake of the Woods Convention with the 
United States dated February 24, 1925, and the Bound- 
ary Waters Treaty of 1909, the responsibilities under the 
last named being more particularly referred to hereafter 
under the heading “Advisory Functions”. The Bureau 
administers hydrometric surveys throughout the Domin- 
ion, those in each of the provinces being undertaken by 
means of co-operative agreements with the provincial 
governments under authority of the Dominion Water 
Power Act. These responsibilities are more fully referred 
to hereafter under the heading ‘“Investigatory Func- 
tions”. 


Advisory Functions 


The Bureau acts in an advisory capacity to the 
Department of External Affairs and the International 
Joint Commission with respect to international water 
problems and, through representation on international 
boards, is administratively responsible for the appor- 
tionment, regulation, and control of international waters 
under treaty commitment, and orders of the International 
Joint Commission. The boards on which officials of the 
Bureau act as Canadian representatives are as follows:— 

International Columbia River Board of Control 
International Columbia River Engineering Board 
International Kootenay Lake Board of Control 
International Osoyoos Lake (Okanagan River) 
Board of Control 
International St. Mary and Milk Rivers Board 
of Control 
International Souris River Board of Control 
International Lake of the Woods Board of Control 
Canadian Lake of the Woods Control Board 
International Rainy Lake Board of Control 
International Prairie Portage Board of Control 
International Lake Superior Board of Control 
International Niagara Board of Control 
Special International Niagara Board 
International Massena (St. Lawrence River) 
Board of Control 
International Lake Champlain Board of Control 
International Lake Memphremagog Board 
International St. Croix River Board of Control 

The function of these boards is to administer the 
regulation of flow, and the use of the above international 
waters. 
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In addition, an official of the Bureau acts as con- 
sultant to the Canadian Temporary Great Lakes-St. 
Lawrence Committee. 

The Bureau collaborates with the International 
Joint Commissign in the carrying out of the responsi- 
bilities imposed upon the Commission by the Govern- 
ments of Canada and the United States, acts in an 
advisory capacity to the Dominion Bureau of Statistics 
in the annual census of the Central Electric Station 
Industry in Canada, and collaborates with other services 
and branches of the Department of Mines and Resources, 
and with other Dominion departments, in the solution 
of problems related to water resources. 


Investigatory Functions 


The investigatory functions of the Bureau include 
the investigation, analysis and recording of the water 
and power resources of Canada in their dominion and 
international, and (in co-operation with the provinces) 
in their provincial and interprovincial aspects; the 
promotion of water conservation and power development 
in relation to the use of other natural resources, includ- 
ing irrigation, drainage, flood control, industrial and 
domestic needs, and the improvement of navigation; 
the exchange and supplying of information on water 
resources by means of published reports and otherwise. 

The field activities are based upon and centre around 
co-operative agreements which have been entered into 
between the Dominion and the provinces and which 
provide for the co-operative investigation of water 
resources from coast to coast. Under these co-operative 
agreements the Dominion undertakes the fundamental 
work of operating a hydrometric survey throughout 
Canada providing the necessary engineering and office 
staff and field and office equipment; the provinces 
contributing funds and services, annually, in amounts 
related to the work undertaken primarily of provincial 
interest. In this way all basic water resources investiga- 
tions are carried out on a watershed basis without regard 
to interprovincial boundaries, complete uniformity and 
standardization is achieved in the location and equip- 
ment of stream measurement stations, and in the field 
and office methods of measurement, computation and 
compilation. The final records are published on a water- 
shed basis and are made available to the various 
Dominion and provincial governmental administrative 
departments and to municipal and private corporations 
throughout Canada. All who are interested are thus 
enabled to analyze and utilize'the water resources data 
with confidence in its dependability and its uniformity 
in all provinces. In addition to the hydrometriec work 
earried on by the Dominion under the Dominion-Pro- 
vincial agreements, the provinces themselves undertake 
a great deal of work in connection with the development 
of their water resources. This work includes special 
investigations of power sites, diversions of water from 
one watershed to another where it would be more useful, 
water storage projects for power development, irrigation, 
and domestic water supply, flood control works, works 
for the control of water for irrigation and other uses. 
The fundamental water resources data secured by the 
Dominion, and the results of the detailed water or power 
investigations made by the provinces, are mutually 
exchanged on request. As a result of this co-ordinated 
effort the investigation and analysis of Dominion and 
provincial water resources have been carried on for the 
past twenty-five years or more with no duplication in 
work or expenditure by the Dominion or the provinces 


34 


and with the most effective economy. Contributions in 
funds by the provinces towards the work are presently 
on the basis of $35,570 per annum. 

In the field of purely Dominion responsibility the 
Bureau undertakes water resources investigations in the 
Yukon and Northwest Territories, on Indian Reserves 
and Dominion lands, on international waters and water- 
ways along the boundary between Canada and the 
United States, and Canada and Alaska, and on navig- 
able waters. Direct co-operation is maintained with the 
various Dominion departments interested in run-off data 
and the solution of water problems. This includes co- 
operation with the Department of Public Works in the 
securing of records necessary for navigation; co-opera- 
tion with the Dominion Department of Agriculture in 
the maintenance and operation of numerous gauging 
stations in the drouth area of the Prairie Provinces to 
provide the hydrometric data required in the adminis- 
tration of the Prairie Farm Rehabilitation Act; co- 
operation with the Departments of Fisheries, National 
Defence, National Health and Welfare, and with other 
branches and services of the Department of Mines and 
Resources in all problems dealing with the use of water. 

The Bureau maintains an up-to-date inventory of 
the developed and undeveloped water-power resources of 
Canada and prepares and issues annual statements and 
periodical press articles dealing with these resources. 
The maintenance of this inventory is effected by close 
collaboration with the provinces through the instru- 
mentality of the co-operative agreements already 
mentioned. 


ENGINEERING AND CONSTRUCTION 


The Engineering and Construction Service which is 
responsible in this field of activity operates under the 
authority of the Act establishing the Department of 
Mines and Resources. It provides engineering and 
architectural advice, undertakes necessary inspections 
and surveys, supplies reports, estimates, plans, speci- 
fications, and supervises construction operations on 
engineering and architectural projects for the Depart- 
ment of Mines and Resources. It also gives engineering 
advice on highway projects throughout Canada to which 
the Dominion may contribute and administers the 
contributions in the Dominion interest. 

The architectural work embraces the examination of 
building sites, the preparation of designs, detailed draw- 
ings, specifications, preparing calls for tenders, contract 
documents, progress estimates, etcetera, for new struc- 
tures of various types such as residential and day 
schools, agents’ residences, hospitals, warehouses, store- 
houses, teachers’ residences, principals’ residences, bath- 
houses, administration buildings, fire-halls, staff resid- 
ences, recreational buildings, fish hatcheries and related 
structures in connection with Indian Affairs and National 
Parks projects. It also embraces inspections and detailed 
reports on structural and mechanical matters associated 
with the maintenance of buildings operated by the 
Department. 

The engineering work embraces the making of 
extensive field surveys and the preparation of estimates, 
plans, profiles and detailed drawings in connection with 
highway work, bridge work, protection works, wharves, 
water, sewer, power plants and other municipal services 
in National Parks and Indian Reserves; also highway 
work in the Yukon and Northwest Territories. The 
work also embraces the letting of contracts and the 


supervision of the work during construction operations 
both by contract and day labour. It also embraces 
inspections and detailed reports on existing structures 
and services. 

The Engineering and Construction Service undertakes 
work of a special nature, as illustrated by the following: 

For the Department of National Defence for Air, 
field location surveys were made and plans, profiles, 
specifications and contract documents were prepared for 
highway work in Newfoundland. 

On the recommendation of the War Committee of 
the Cabinet, necessary surveys were made, contract 
documents prepared and construction supervised for 112 
miles of highway for national defence purposes extending 
from the vicinity of Prince Rupert to a point opposite 
Kitwanga, British Columbia. The total cost of this 
project, which was entirely a Dominion project, was 
$11,069,054. 

At the request of the Department of Labour, highway 
work camps were operated for Alternative Service Work- 
ers in the provinces of Ontario and Saskatchewan. 

At the request of the Department of Labour, highway 
work camps for the employment of Japanese evacuated 
from the restricted areas of the Pacific Coast were 
established and operated in the provinces of Ontario, 
Alberta and British Columbia. 

Under authority of an Order in Council, two inspect- 
ing engineers are located on the Alaska Military 
Highway acting as observers in the interest of the 
Dominion while the United States authorities are 
responsible for this highway. 

While the various provinces are wholly responsible 
for engineering work in connection with their provincial 
activities, the Engineering and Construction Service 
from time to time supervises or undertakes projects in 
provincial areas at the request of provincial Govern- 
ments or under authority of special agreements. Such 
projects are usually those to which the Dominion con- 
tributes and which have a special Dominion interest. 
There is no duplication of work or conflict of authority 
whatever in connection with such undertakings. 

Among them is the development of highways in 
provincial areas and in which the Dominion has an 
interest from the national standpoint. Such highway 
work is undertaken on a joint basis by the Dominion 
and the province. The Engineering and Construction 
Service reviews joint programs suggested by the prov- 
inces and when these are approved inspects and checks 
construction operations and administers the payment of 
the Dominion funds. The individual agreements cover- 
ing these activities are approved by the Governor in 
Council and the Dominion’s share is financed by 
Parliamentary vote. 

For the years 1936-41 Dominion assistance to the 
extent of $17,000,000 was given through the Engineering 


- and Construction Service of the Surveys and Engineer- 


ing Branch towards the development of main and 
tourist highways in provincial areas. 


GEODETIC SURVEYS 


The Geodetic Service undertakes basic surveys of 
the highest order of accuracy for the control of mapping 
and of all other types of survey throughout the entire 
country. 

It provides horizontal control by means of nets of 
first order triangulation, precise traverse, and astrono- 
mical observations. Vertical control is provided by nets 


of precise levelling along carefully selected lines across 
Canada. These lines as a rule are along railways, trunk 
highways, or where such are not available, along water 
routes in winter. These nets give fundamental informa- 
tion as to elevations upon which the levelling required 
in connection with any other surveys, mapping, or con- 
struction operations can be based. Up to the end of 
March, 1945, geodetic levelling nets included 44,414 
miles of levelling and 17,005 benchmarks. 


The Geodetic Service was commenced in 1905 and 
the organization was authorized by Order in Council 
P.C. 766; dated April 20, 1909. This Order in Council 
states that “the object of geodetic survey work is to 
determine with the highest possible accuracy the posi- 
tions (and elevations) of points throughout the country 
—which may form the basis of surveys for all purposes, 
topographic, engineering or cadastral and thereby assist 
in the survey work carried on by other departments of 
the Dominion Government, by the provincial govern- 
ments and by municipalities, private persons and cor- 
porations.”’ 


During the war the Geodetic Service supplied survey 
data for Canada and Newfoundland for use in the 
preparation of maps for the R.C.A.F. Special surveys 
for defence purposes were made at Sydney, Halifax, and 
Saint John. Special investigations of the determination 
of the co-efficient of refraction under various conditions, 
for use with depression type range finders of coastal 
batteries were made at Halifax, N.S., and Victoria, 
B.C. Suggestions and specifications for an important 
range finding instrument being designed by the National 
Research Council, were supplied to the National Defence 
Department and special technical investigations relative 
' to range finding of targets for coastal defence were also 
made. 


Instruments were loaned to Research Enterprises 
Limited, and the lengths of a number of lines at Leaside 
and Scarboro were determined, for the testing of equip- 
ment being constructed for war purposes. 


The geographical positions of a number of points in 
Nova Scotia, Newfoundland, and Labrador were deter- 
mined by astronomical observations of the highest order 
of accuracy, at the request of the Royal Canadian Navy 
and the United States Navy, in connection with opera- 
tions of a secret nature. 


The detailed activities of the Geodetic Service are 
as follows: 


Triangulation 


Triangulation, and occasionally precise traverse, is 
laid down in chains or belts at intervals 50 to 200 miles 
apart with a high degree of accuracy, and the precise 
geographic positions of numerous permanently marked 
stations are secured, together with the lengths and direc- 
tions of lines. Local surveys can be tied to, or based on, 
these triangulation nets, checking their accuracy, reveal- 
ing errors, preventing overlaps and discrepancies, ob- 
viating many land boundary troubles and, in general, 
contributing vitally to the economy of survey work in 
all sections of the country and by all organizations inter- 
ested in mapping, charting, and engineering operations 
of all kinds. 


A large series of publications has been issued detail- 
ing triangulation data in all parts of Canada. 
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During the present year triangulation operations are 
being carried on in the area between the North Shore of 
the Gulf of St. Lawrence and the Labrador boundary, 
between Edmonton and Jasper, Alta., and eastward from 
Whitehorse along the Alaska Military Highway. 


Astronomical Observations x 


In areas not yet covered by accurate triangulation, 
such as northern Canada, where maps of large areas are 
required for flying and prospective development, aerial 
photographs are used to map the country. Here astro- 
nomical methods are employed by the Geodetic Service 
to supply control points on which to base such aerial 
mapping. At intervals of 50 to 75 miles small parties 
take astronomical observations for latitude and longi- 
tude. These points are pin-pointed on the aerial photo- 
graphs and serve a vital purpose for small scale map- 
ping, just as triangulation does in more highly developed 
areas where more accurate surveys are called for. 


Levelling 


Geodetic levelling has been carried along many of 
the railways of Canada so as to form a series of nets 
extending from coast to coast. The high standards of 
precision maintained may be judged by the fact that on 
precise levels across Canada the discrepancy between 
Atlantic and Pacific Ocean mean sea levels was less than 
one foot. Supplementing the lines along railways where 
considered desirable, levels have been run along trunk 
highways. At the present time such work is being done 
on the Big Bend Highway between Golden and Revel- 
stoke in connection with the investigation of the water 
and power resources of the Columbia River Basin being 
made for the International Joint Commission. Similar 
work was done in 1944, and is being continued this 
year, on the Alaska Military Highway between Dawson 
Creek, B.C. and Whitehorse, Y.T., to provide vertical 
control for any development that may take place in the 
area adjacent to that road. During the present year 
precise levelling is also being carried along the railway 
lines of Prince Edward Island at the request of the 
government of that Province. 


The datum used by the Geodetic Service is mean sea 
level, and this datum was authorized by Order in Council 
P.C. 630, March 11, 1935, to be the official level datum 
for Canada. 


The use made of these lines of control levels is tre- 
mendously widespread. A large series of publications 
is required to supply permanent precise information. 
In addition another series of publications is. available 
whereby approximate elevations are made available 
through a co-ordination of a mass of information supplied 
by country-wide agencies of all kinds. 


Isostasy and the Deflection of the Vertical 


A program of the determination of the latitude and 
longitude by astronomical observations of the highest 
order of accuracy is being carried on. At a large num- 
ber of points being observed those values are also avail- 
able from geodetic triangulation. The astronomical 
results combined with the geodetic values give the deflec- 
tions of the plumb line from the vertical, and also pro- 
vide data for the continuation of research into the shape 
of the geoid and its dimensions. Such data are also of 
value in developing the theory of the constitution of the 
earth’s crust known as isostasy. 
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Miscellaneous 

In addition, but related, to the regular operations of 
the Geodetic Service many special investigations are 
undertaken in which the high qualifications of geodetic 
officers have been made available to solve problems of 
peace and war. As examples of these are one relating 
to the design of special theodolites, investigation of re- 
fraction conditions on the Pacific Coast in relation to 
range finding for artillery, aerial navigation in polar 
regions, problems in connection with size, shape and 
density of the earth’s crust, a special problem for the 
benefit of Prince Edward Island surveying requirements, 
and many others. 


The work of the Geodetic Service is entirely Do- 
minion, the provinces not entering this primary field. 


THE INTERNATIONAL BOUNDARY COMMISSION 


The function of the International Boundary Com- 
mission is the demarcation and maintenance of the 
boundary between Canada and the United States includ- 
ing the Alaska boundary. This boundary has a total 
length of 5,527 miles of which 1,540 miles are adjacent 
to Alaska and the remaining 3,987 miles form the main 
boundary from Passamaquoddy Bay to the Pacific 
Ocean. In this latter part 1,789 miles are land boundary 
and 2,198 miles are water boundary. As surveyed and 
marked the boundary is a series of straight lines regard- 
less of the curvature of waterways, watersheds or 
parallels. In the waterways the straight lines join turn- 
ing points which are controlled by reference monuments 
on the adjacent shores and on the land there is a monu- 
ment at each change of direction. Altogether the 
boundary line is marked by 7,990 monuments of various 
types. 

The Boundary Commission functions under the 
authority of conventions or treaties with the United 
States of 1903, 1906, 1908 and 1925. While previous 
agreements dealt only with specific sections of the bound- 
ary, the treaty of 1908 provided for the survey and 
demarcation of the whole line from Passamaquoddy Bay 
to the Pacific Ocean. This treaty provided also for 
the designation of one commissioner by each govern- 
ment to carry out the provisions of the treaty. While 
the personnel of the Commission has been changed by 
death or resignation, all the work at any one time was 
under the unified direction of the same commissioners, 
with the exception of the St. Lawrence River and Great 
Lakes Section which was assigned to the International 
Waterways Commission. This Section has since come 
under the Boundary Commission. 

The Boundary Commission is divided into a Cana- 
dian and a United States Section each section consist- 
ing of the respective commissioner and his staff of 
engineers, draftsmen, etc. Article IV of the treaty 
of 1925, which provides for the maintenance of the 
boundary in a state of effective demarcation, stipulates 
that each government shall pay the salaries and travel- 
ling expenses of its own commissioner and his assistants, 
but that the expenses jointly incurred by the Commis- 
sioners in maintaining the demarcation of the boundary 
line in accordance with the provisions of the treaty shall 
be borne equally by the two Governments. The treaty 
of 1925 also provides for the appointment by either 
Government of a new commissioner in the case of the 
death or resignation of its present Commissioner; and 


that Article IV may be terminated upon twelve months 
written notice given by either Contracting Party to the 
other. 

On account of its international character and because 
it is authorized by joint agreements between the govern- 
ments of Canada and the United States, the Interna- 
tional Boundary Commission is a purely Federal 
activity. The work of the Commission is a treaty obliga- 
tion and does not duplicate or overlap any provincial 
activity of any kind. 


HYDROGRAPHIC SURVEYS 


These are the responsibilities and activities of the 
Hydrographic Service and are purely Federal functions 
relating to navigation and shipping by virtue of Sub- 
section 10 of Section 91 of the British North America 
Act and they do not overlap or duplicate Provincial 
functions or activities. They comprise the following:— 

Conducting hydrographic surveys of the coasts and 
tidal waters of Canada, including the harbours and 
approaches and the bays, inlets, estuaries and navigable 
rivers to the heads of navigation of the latter, (a) on 
the Atlantic, from the International Boundary in the Bay 
of Fundy to the Labrador Boundary at Belle Isle strait, 
(6) on the Pacific Coast from Juan de Fuca strait to: 
the Alaska Boundary, including the Queen Charlotte 
islands, (c) Eastern and Western Arctic, including 
Hudson bay and strait; and similar hydrographic sur- 
veys of the St. Lawrence river and Great lakes and their 
connecting waterways, and the inland lakes and rivers; 

Conducting, sounding and sweeping surveys of all 
these waters for the locating and examination of under- 
water dangers to navigation; and assisting other Federal 
Government marine services in the establishment of 
floating aids to navigation; 

Producing and printing from these surveys and other 
related data, standard nautical or mariner’s charts, of 
both coastal and inland waters and harbours, and main- 
taining and distributing these to the Naval and Merchant 
services, and transportation interests; and compiling and 
publishing special radio direction-finding charts, mag- 
netic charts, water current and temperature charts; 

Preparing, writing, editing and publishing volumes 
of Coast Pilots and Sailing Directions supplementing the 
information on navigation charts, of the Canadian coasts, 
lakes, rivers, harbours and waterways; 

Conducting oceanographical surveys of Canada’s in- 
shore and offshore tidal waters for naval and coastal 
defence purposes, fishery biological research and other 
scientific purposes; 

Maintaining the national system of tide recording 
stations and conducting current surveys in tidal waters 
and preparing and publishing the standard tide tables 
for Canadian ports and harbours and publishing reports 
on tidal current actions; 

Measuring and recording the water levels of the 
Great Lakes and St. Lawrence river systems and pro- 
viding compiled data and reports for navigational, 
scientific and engineering purposes; 

Conducting special surveys and examinations of the 
seaward approaches to ports and harbours for the instal- 
lation of underwater naval and military defence appara- 
tus, and preparing secret and intelligence charts and 
plans for the Naval Service for use in protection of 
coasts, harbours and convoy routes, and the detection 
of enemy war vessels. 


Generally, the work of the Hydrographic Service has 
as its objective the protection of shipping of all kinds 
in Canadian waters and the development of Canada’s 
water routes. 


LEGAL SURVEYS AND MAP SERVICE 


The activities of this Service fall under two main 
headings: 

(a) Legal Surveys 

(6) Map Service 


Legal Surveys 


The work of this division comprises all legal surveys 
required by the Department of Mines and Resources, 
including the Northwest and Yukon Territories, National 
Parks, Ordnance Lands, and Indian Reserves, and the 
legal surveys required by other Government Depart- 
ments. 


Such work is undertaken by qualified surveyors act- 
ing under instructions of the Surveyor General of 
Dominion Lands, who is executive head of the Service. 
Surveyors employed in Dominion areas must hold Com- 
missions as Dominion Land Surveyors and those em- 
ployed in the provinces must be qualified as Provincial 
Land Surveyors of the province in which the work is 
undertaken. 

To obtain and provide Dominion Land Surveyors 
an official Board of Examiners is appointed and main- 
tained by the Dominion through statutory authority to 
administer the training and examination of applicants 
for both preliminary and final Dominion Land Surveyor 
certificates. 

The work of the Legal Surveys Division is under- 
taken with statutory authority and the scope of activi- 
ties of the Dominion and the provinces in regard to legal 
surveys is clearly defined by Dominion and Provincial 
Acts. There is consequently no possibility of duplica- 
tion or overlapping. 


Map Service 

The work of this division is generally as follows: 

To maintain the central office for indexing, filing and 
recording survey returns and plans of the Surveys and 
Engineering Branch and supplying information from 
them; to compile and prepare electoral maps, general 
maps for use of various Goverment Departments, air 
navigation charts, natural resource and railway maps, 
general maps of Canada, and other types of maps; to 
print such maps; to distribute maps as required. 

The maps may be divided into two categories. The 
first includes general maps depicting the whole Do- 
minion or undertaken to meet departmental or adminis- 
trative needs of the Federal Government, The following 
are examples. 


General Maps 


Map of the World showing Trade Routes 

North Pacific and North Atlantic Aeronautical Maps 
Railway Map of Canada—100 miles to one inch 
Natural Resource Map of Canada 

Magnetic Map of Canada 

Railway Map of Canada—60 miles to one inch 

Map of Northwest Territories 

Wall Map of Canada—35 miles to one inch 
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Departmental Maps 

_Maps of all National Parks (For Department of 
Mines and Resources) 

Canada’s Eastern Arctic (For Department of Mines 
and Resources) 

Sancta a Stations (For Department of Trans- 
port 

Daily Weather Map of Canada (For Meteorological 


» Service) 


Orographical Map (For Canada Year Book) 

Dominion Electoral Maps (For Chief Electoral 
Officer) 

The above classes of maps are of a federal or general 
nature and the provinces do not enter into this field. 
There is consequently no duplication or overlapping. 

The second category includes maps which form part 
of standard series designed to eventually cover all of 
Canada irrespective of provincial boundaries. These 
maps are National in character and the Dominion re- 
quires them for the orderly development of the nation’s 
trade and resources. One or two series of maps are of 
an international character. The following are examples 
of the second category: 

National Topographic Series: (This is a compiled 
series at different scales for national purposes from 
the best sources available) 

International Aeronautical Series 
tion) 

Sectional Maps of Western Canada 

International Map of the World, scale 1 to 
1,000,000 
The larger scale maps in this category are different 

from such maps as may be issued by the provinces be- 
cause they are all to one standard design and they con- 
stitute base maps showing features of general utility for 
all purposes. They fit accurately together and will thus 
eventually cover the whole country. 

Maps as issued by the provinces are confined to their 
provincial boundaries and in general are issued for pur- 
poses of a provincial nature to show administrative dis- 
tricts, provincial or electoral districts, etcetera. The 
closest co-operation has been maintained between the 
Map Service and the survey organizations of the various 
provinces to insure that there will be no overlapping of 
field or office work. 

Most of the base maps have been made by the 
Dominion and provincial maps have been produced 
from these. For example the new catalogue of the 
Dominion Map Service will show about 1,800 geograph- 
ical or topographical maps available for distribution 
while the number of similar maps available for distribu- 
tion from all the provinces is in the neighbourhood of 
140. 

Generally the provinces do not carry on mapping 
survey work or produce their own topographical maps 
with the exception of British Columbia where, due to 
the special need for topographic maps, a small but effi- 
cient mapping service has been organized for some years. 


(air naviga- 


Preparation of Maps 

The Map Service issues completed maps ranging 
from black line prints to highly processed maps of seven 
or nine colours. The equipment used for complete map 
reproduction includes drafting and plotting appliances, 
photo-mechanical equipment, lithographic equipment 
and printing presses. 
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A great amount of work has been undertaken by the 
Map Service in connection with Canada’s war effort, 
particularly in the issue of the Air Navigation Charts 
and special maps for the use of the Armed Services. 

The following is a statement of maps published in 
1943-44: 


New maps printed BS sets 132) “Total copies faced. ss 252,900 
Maps reproduced.......... 59 “ EAM rae Lt ahah 69,200 
isis reVvisediav is emcees: 20 - SSN Neaeiaess te 77,700 
Reprints: 4 weit settee: heat 215 3 ATR 2 By nie cee ea 1,010,400 

Hydrographic charts and 
miscellaneous Jobs....... 160 2 SNE Se UA Ac 118,800 
586 1,529,000 


6. INDIAN AFFAIRS 


Under the British North America Act Indians and 
the lands of Indians are the direct and sole responsibility 
of the Dominion Government. The administration is 
carried out under the provisions of the Indian Act. The 
Indian population at the present time is approximately 
129,000. The three main features of the administration 
are the education, health, and welfare of the Indians. 
In actual practice this means that the schools necessary 
for the education of the Indians, hospitals for their 
medical care and buildings and structures required for 
administrative purposes are wholly provided by parlia- 
mentary appropriation. In the administration of Indian 
affairs, however, co-operation between provincial govern- 
ments and the Dominion has always been and still is in 
evidence. 


WELFARE AND TRAINING 

Training 

There are, at present, 76 Residential Schools and 255 
Day Schools, as well as 6 combined White and Indian 
Schools in operation. In each of the provinces Indian 
schools adopt the provincial curriculum and are inspected 
by provincial school inspectors. Indian children en- 
rolled in these schools at present number 16,438. 


Indian children who qualify for special grants to 
pursue high school studies attend high schools admin- 
istered by provincial departments of Education, and 
secure their academic standing from these departments. 
Welfare 


The Welfare administration attends to the purchase 
and distribution of supplies to needy and physically 
incapacitated Indians, the purchase of farm machinery, 
livestock, construction and repair of Indian homes, pur- 
chase and distribution of supplies in conformity with 
Treaty obligations, the organization of an extension pro- 
gram (short courses, lectures, etc.) in a limited number 
of cases in co-operation with provincial departments of 
Agriculture and the general betterment of living condi- 
tions on Indian Reserves. The administration of family 
allowances in the case of Indians is now under the 
direction of this division. 


ADMINISTRATION 


There are, at this date, 100 Indian Agencies in Can- 
ada administering over 3,000 Indian Reserves. These 
agencies, in each case, are under the direct supervision of 
a Dominion official known as the Indian Agent. In all 
the provinces, with the exception of Nova Scotia, New 
Brunswick, and Prince Edward Island, Inspectors 


exercise supervisory powers and are responsible, under 
departmental authority, for the direction of Indian 
administration. . 

Funds for the construction, maintenance and repair 
of administration buildings are provided by Parliament 
each year., Moneys are also provided by Parliament 
each year for the construction, maintenance and repair 
of roads and bridges on Indian Reserves, and for other 
improvements such as water supply and _ irrigation 
systems, fencing, drainage of lands, breakwaters and 
many other improvements. 

Where band funds permit some of the latter men- 
tioned improvements are paid for from Indian Trust 
Funds, or Indian Trust Funds and parliamentary appro- 
priation may both be used. 

In some instances road work has been undertaken 
in co-operation with provincial governments, and lands 
have been surrendered to the provinces for road purposes 
where required. In other cases assistance from the prov- 
ince has been given by way of subsidies. In a few cases 
provincial governments have constructed highways 
through Indian Reserves without securing title to the 
land, but in the main the roads on Indian Reserves are 
maintained by the branch with funds provided by 
Parliament or Indian Band Funds. 


MEDICAL SERVICES 


While there is no direct responsibility under the 
Indian Act it has been the practice, for a number of 
years, for the government to provide free medical and 
hospital facilities for indigent Indians. 


At present the department maintains and operates 
fifteen Departmental hospitals with a total capacity of 
500 beds, and is in process of taking over and opening 
three other hospitals with a combined capacity of 350 
beds. Plans for the provision of another 700 beds are 
under consideration. 


Thirty-five full time medical officers are employed 
and it is contemplated that this number will be mate- 
rially increased. Free medical care is provided by 
arrangements for part time services of approximately 
450 physicians, and in many instances the revenue from 
the Indian work is responsible for keeping a doctor in an 
area where he would not otherwise have a remunerative 
practice. 


The department employs twelve full time nurses in 
field work as well as the field work done by the nurses 
attached to our various institutions. Arrangements are 
also made so that the part time services of either a fully 
qualified or partially trained nurse are available on 
almost every Indian Reserve. In most cases this con- 
stitutes part time arrangements with provincially em- 
ployed nurses or with nurses doing private duty in 
the area. 


Certain hospitals are operated under arrangements 
with provincial organizations and in some _ instances 
medical officers are joint employees of both the province 
and Indian Affairs. 


In the field of tuberculosis practically all services are 
conducted by arrangements made with provincial tuber- 
culosis organizations, and there has been an advisory 
committee established for the control and prevention of 
tuberculosis among Indians, the membership of which is 
largely composed of provincial tuberculosis control 
officers. 


The Department does not own or operate any mental 
institutions. Insane Indians are cared for in provincial 
institutions, 

Where the Department does not operate its own hos- 
pitals, Indians are admitted to the most conveniently 
located local institution. A large number of Indians 
receive tuberculosis treatment in provincial institutions. 
In all such cases the Department pays a per diem rate. 


DEVELOPMENT OF NATURAL RESOURCES 


Indian lands in Canada approximate five and one- 
half million acres. It is estimated that over one-half of 
this acreage is well timbered and well watered. Indian 
lands embrace areas believed to be well mineralized and 
many extensive areas embrace potential oil-bearing 
possibilities. In short all the basic resources of Canada 
may be found on the Indians’ land heritage and their 
development, conservation and full utilization in the 
promotion of Indian welfare. is a direct federal 
responsibility. 

This administration, however, possesses only rudi- 
mentary information as to the extent and nature of 
these resources and a complete and accurate survey of 
Reserve lands across Canada, involving classification of 
lands, appraisal of forest stands, examination and study 
of water power possibilities, geological studies and sur- 
veys, and appraisal of their potential as fur, game and 
fish producing areas, is an urgent and immediate need. 


Indian Lands 

The total area of Indian Lands, however, is not 
sufficiently extensive to warrant the employment by the 
administration of a staff of experts in every branch 
and a possible solution to the problem might well be 
closer co-operation with the provinces in which the 
Reserves lie and the securing of the services of the 
trained staffs already set up in each province to furnish 
the Department with the technical information necessary 
to plan development of the resources which Reserve lands 
represent. 

Specifically with reference to lands, provincial 
Departments of Agriculture in most instances maintain 
trained staff capable of giving valued advice and 
direction on the fuller development of Indian land 
resources in the interest of the Indian owners. Provincial 
engineering staff could give valuable advice with refer- 
ence to road location and construction, and local drain- 
age problems. Internal surveys most urgently required 
on most Reserves might be done more economically in 
close co-operation with provincial departments. 

Forests 

Indian forest resources, while substantial, are scat- 
tered throughout all of the nine Provinces and the North- 
west Territories and of necessity in scattered stands. The 
proper management of these resources involves volu- 
metric survey, classification, appraisal and the study of 
local demand for the forest products. It further in- 
volves some adequate provision for fire prevention and 
suppression, control of insect infestation and the, spread 
of bacterial disease. The volume of these lands is not 
sufficiently great to economically maintain a staff of 
experts whose effort would be spread over such great 
distances or the installation of adequate protective 
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equipment and staff to take care of the asset in its widely 
scattered situation. In aggregate in each province 
Indian timbered land is a very small percentage of pro- 
vincial holdings, yet, if neglected, these small stands 
can and do endanger the whole. It would, therefore, 
appear to be in the mutual interest of both the province 
and the Indian Administration that some co-operative 
arrangement that is equitable and fair to both parties 
should be worked out with the provinces with respect 
to Indian timber. At the present time, timber regula- 
tions vary widely among the provinces, yet the Adminis- 
tration is compelled to embrace the whole field in one 
set of regulations with little regard to local considera- 
tions and conditions. It may, therefore, be that the 
adoption of provincial regulations in each province as 
applicable to timber on Indian Reserves in so far as 
practicable and the administrative machinery set up by 
the provinces on a co-operative cost-sharing basis might 
be of advantage. 


Water Power 


There are many instances throughout Canada where 
potential power sites are actually located within the 
boundaries of Indian Reserves, the importance of which 
extend far beyond the Reserves in which they are located. 
It is obvious that the development of such sites is a 
matter of greater importance to the district in which 
they lie than to the Reserve itself, and federal co-opera- 
tion with the provinces is essential for their development. 
Mining 

The mineral wealth lying beneath the surface on 
Indian Reserves is virtually unknown and the volume 
of such lands under the direct administrative control 
of the federal government is not such as would warrant 
the setting up of a special organization of technical ex- 
perts to appraise and develop it, It is clearly a field in 
which the services of provincial organizations on some 
satisfactory basis might be enlisted, and, as in forestry, 
the provincial regulations and administrative machinery 
adopted in so far as practicable. This is particularly 
true of oil-bearing structures where the whole field, 
rather than a part of it which happens to lie on an 
Indian Reserve, must be considered, indicating the 
necessity for the close co-ordination with the provinces 
of both regulations and administrative functions. 


Fur 


The fur potential on Indian Reserves in Canada is 
almost negligible as the planned management of fur, 
due to its mobility, must cover very extensive areas, of 
which the total areas on Indian Reserves would form a 
very small fraction. On the other hand, possibly fifty 
thousand of Canada’s Indians subsist almost wholly by 
the trapline and on resources and over lands provincially 
owned and controlled. Development, therefore, of the 
fur resources in the interest of the Indians can only be 
achieved by provincial effort with the Dominion con- 
tributing substantial financial assistance. The welfare 
of the Indian trapping population is so completely bound 
up in the development of fur, fish and game resources 
that the necessity for assistance to the province 
from the Dominion Treasury cannot be too strongly 
emphasized. 
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Part II 
OTHER PUBLIC \PROJECTS' 


1. FOREWORD 


This reference material was compiled by the Sub- 
Committee on Public Projects of which H. W. Lea was 
Chairman and O. J. Firestone, Secretary. 


The terms of reference of this Sub-Committee re- 
quested the preparation of descriptive, factual material 
giving a picture of the existing division of responsi- 
bilities between the Dominion and provincial govern- 
ments in the following fields: 

(a) Harbours, docks and wharves; 

(6) Airports and civil aviation facilities; 

(c) Railways; 

(d) Highways and bridges; 

(e) Hospitals and other health facilities of a capital 

nature. 


2. DIVISION OF RESPONSIBILITIES 


Public investment in Canada has been related closely 
to the stage of economic advancement, the distribution 
and growth of her population, the area and physiogra- 
phy of the country, the type and distribution of natural 
resources, the constitutional division of administrative 
responsibility and the fiscal position of the various levels 
of governments. 


In accordance with the Canadian constitution and 
principles of divided juridiction developed since Con- 
federation, expenditures on public investment projects 
are made by three levels of government—Dominion, 
provincial and municipal. In the public works field, the 
Dominion Government is concerned with projects of a 
national or international nature and certain under- 
takings specifically made a federal responsibility in the 
British North America Act, e.g., shipping, railways, 
canals, telegraphs.2 Provincial governments look after 
local works and undertakings, except projects of an 
inter-provincial nature. In practice, provincial govern- 
ments are responsible for a substantial section of the 
transportation system (mainly highways), electric power 
development (hydro), certain public buildings and in- 
stitutions (hospitals, orphanages, etc.), and certain pub- 
lic utilities (e.g., provincially operated telephone sys- 
tems).8 The municipalities and other organized units 
(counties, improvement districts, etc.), which are under 
the jurisdiction of the province, are concerned with the 
construction and maintenance of public facilities within 
their territory, e.g., streets and sidewalks, municipal 
buildings and grounds and public utilities (sewers, 
waterworks, gas and electricity). 

The division of responsibilities and activities between 
the Dominion and provincial governments in the public 


1 For a detailed quantitative appraisal of Dominion, provin- 
cial and municipal projects of all kinds see Public Investment and 
Capital Formation, a Study of Public and Private Investment 
Outlay, Canada 1926-1941, Dominion-Provincial Conference on 
Reconstruction. 

2 The B.N.A. Act, 1867, 30 Vic., Chap. 3, Section 92 (10). 

3 The B.N.A. Act provides that local works and undertakings, 
although wholly situated within a province can be declared by 
Parliament to come under Dominion jurisdiction, if such pro- 
cedure is “to the general Advantage of Canada or for the Ad- 
vantage of Two or more of the provinces.” B.N.A. Act, 1867, 30 
Vic., Chap. 3, Section 92 (10). 


projects fields is discussed in detail in the succeeding 
text, followed by a quantitative appraisal of the role 
which various types of construction projects have played 
in Dominion, provincial and municipal public invest- 
ment activity. 


3. TRANSPORTATION PROJECTS 
HARBOURS, DOCKS AND WHARVES 


Under the British North America Act, 1 such works 
as harbours, docks, wharves and other river and laxe 
improvements were placed under the control of the 
federal authority. Under Section 91 (10) of the Act, 
navigation and shipping were included in the legislative 
powers of the Parliament of Canada and by Section 108 
the provincial public works enumerated in the Third 
Schedule became the property of Canada. Among the 
works so enumerated were public harbours, piers, and 
rivers and lake improvements. 

Harbours may be classified generally as follows: 

1. Under federal jurisdiction 

1. National harbours—under the control and ad- 
ministration of the National Harbours Board 
under the Minister of the Department of 
Transport. This Board administers eight 
harbours as well as two terminal grain ele- 
vators and carries out all construction work 
required. ? 

11. Commission harbours—administered by local 
harbour commissioners under the Department 
of Transport (Marine Services). 

iil. Public harbours—under the juridiction of the 
Department of Transport (Marine Services). 

2. Under provincial jurisdiction—Public harbours. 

3. Under municipal or other control—Private 

harbours. 

The Dominion Department of Public Works (En- 
gineering Branch) is responsible for the construction 
of wharves, piers, breakwaters, dams, etc., throughout 
Canada, except in the harbours that come under the 
jurisdiction of the National Harbours Board. Once the 
wharves and piers have been constructed by the Depart- 
ment of Public Works they are administered by the De- 
partment of Transport. Small items of repair are paid 
for by the latter department with revenues collected in 
the course of administration. Large repairs are the 
responsibility of the Department of Public Works. The 
Department of Public Works is also responsible for the 
improvement of harbours and rivers by dredging (except 
dredging done by the Department of Transport in the 
St. Lawrence River Ship Channel) and for the construc- 
tion, operation and maintenance of graving docks. 


AIRPORTS AND CIVIL AVIATION FACILITIES 


At the time of Confederation, flying was not a means 
of transportation and there is no mention of aviation in 
the British North America Act. By 1919, however, air 


1B.N.A. Act 1867, 30 Vic., Chap. 3. 

2Harbours at St. John, Halifax, quer Three Rivers, Mont- 
real, Chicoutimi, Vancouver, and Churchill, Man., and grain 
elevators at Prescott and Port Colborne, Ont. 
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transport was recognized as an important factor in the 
development of Canada’s natural resources and, under 
the Aeronautics Act 1 of that year, the Dominion Gov- 
ernment was given control over civil aviation in Can- 
ada. Federal jurisdiction in the field of aviation was 
later questioned but was upheld by a ruling of the Privy 
Council. 


The Department of National Defence for Air has 
control, in general, of airports, landing fields and asso- 
ciated facilities used for military purposes. Exceptions 
exist in the cases of certain airports which are admin- 
istered by the Department of Transport while being used 
by the Royal Canadian Air Force. Civil aviation is 
under the administration of the Department of Tran- 
sport. The Civil Aviation Division of that department 
is responsible for construction and maintenance of all 
facilities at Government-owned civil airports and inter- 
mediate airports. This includes aircraft operational 
areas, buildings, lighting and telephone services. The 
Division is responsible also for development of radio 
range sites and construction of buildings; the Radio 
Division of the same Department instal]s the radio 
equipment and operates the ranges. In the B.C.A.T.P. 
the Civil Aviation Division was assigned the responsi- 
bility for selection and development of- airports and 
the lighting, telephone, water and sewerage services re- 
quired in connection therewith. Buildings were con- 
structed by the Department of National Defence for 
Air. The Department of Transport also assists muni- 
cipalities in designing and constructing municipal air- 
ports. During the war, this Department leased the 
larger municipal airports on the main line airways 
system for inclusion in the B.C.A.T.P. and improved the 
facilities thereon as required by the R.C.A.F. 


The provinces have been interested in aviation for 
the development and protection of natural resources, 
and in some provinces, air services have been established 
for forest fire protection and exploratory operations. 
The municipalities have built airfields to encourage and 
attract business by the development of more rapid means 
of communication. In all cases, the construction of air- 
ports and aviation facilities has to conform to regula- 
tions set out by the Dominion Government before an 
operating licence is granted. The Civil Aviation Div- 
ision of the Department of Transport acts in an ad- 
visory capacity in all matters pertaining to the con- 
struction of municipal or provincial airports. In general 
the cost is borne by the municipality or province, but 
exceptions to this rule have been made where the federal 
assistance has been given as being in the national 
interest. 


RAILWAYS 


Jurisdiction over railways, with the exception of 
those located entirely within a province, lies with the 
Dominion Government. Under Section 92 (10a) of 
the British North America Act, railways connecting one 
province with another or others, or extending beyond the 
limits of ‘a province, were excepted from the exclusive 
powers of the provincial legislatures, and by the Third 
Schedule mentioned in Section 108, all railways and 
railway stocks, mortgages and other debts due by rail- 
way companies which had formerly been under the 
control of any of the provinces were transferred to the 
federal authority. Under Section 145, the completion 


1§.C. 1919 Ch. 11, now R.S.C. 1927 Ch. 3. 


of the Intercolonial Railway was made a Dominion 
responsibility. The absorption of provincial lines into 
the two great national systems has left very few steam 
railways outside the jurisdiction of the Dominion Gov- 
ernment. 


Control over all railways within the legislative juris- 
diction of the Dominion of Canada lies with the Board 
of Transport Commissioners (formerly the Board of 
Railway Commissioners) which has very wide powers 
for making rules and regulations governing the con- 
struction, operation and management of railways and 
the approval of freight, express and passenger tariffs. 
The approval of the Board must be secured for all farm, 
highway and railway crossings, junctions, spurs, bridges, 
wharves, tunnels, telegraph and telephone lines con- 
structed by a railway company. In the matter of 
grade crossings, the Board has the power to allocate 
costs between the municipality or locality in which the 
crossing is situated, the railway company and the Board 
itself, which has a fund for this purpose. The Board 
also has jurisdiction over electric railways, which have 
been declared to be for the general advantage of Can- 
ada, such as the Montreal and Southern Counties Rail- 
way in Quebec, which is Dominion incorporated and is 
operated by the Canadian National Railways, or the 
Grand River Railway in Ontario. which is operated by 
Canadian Pacific Railway Company. 


While most of the provincially-owned steam railways 
have been absorbed by C.P.R. and C.N.R., there is the 
Temiskaming and Northern Ontario line under the con- 
trol of the Province of Ontario, and the Pacific Great 
Eastern under the Province of British Columbia. There 
is one municipal steam railway—the Greater Winnipeg 
Water District in Manitoba, owned and operated by the 
City of Winnipeg. 


All electric railways that are not under the control 
of the Board of Transport Commissioners, are under 
provincial jurisdiction, and many of them are municipal- 
ly-owned and operated. 


HIGHWAYS AND BRIDGES 


Highways and bridges, when situated wholly within 
a province, come under provincial jurisdiction but where 
they connect two provinces or extend beyond the limits 
of the province, they become a federal responsibility, 
under Section 92 (10) of the British North America Act. 
By the same Act, military roads were placed under 
Dominion control by authority of Section 91 (7) which 
states that matters pertaining to “Militia, Military and 
Naval Service, and Defence” were within the powers of 
the Government of Canada, and in the Third Schedule 
mentioned in Section 108, military roads which had 
formerly belonged to the provinces were transferred to 
the Dominion. 


The Dominion Government is now responsible for: 

1.Interprovincial and international highways and 
bridges. Roads and bridges come under the 
Engineering Branch of the Department of Public 
Works but apart from the road work for the 
Federal District Commission, most of their work 
has been in connection with bridges. 


—_—————_—— 


2. Military roads—e.g. the Prince Rupert-Terrace- 
Cedarvale Highway (B.C.) which was started in 
1942 and constructed by the Surveys and En- 
gineering Branch of the Department of Mines and 
Resources, at the request of the Department of 
National Defence. Roads leading to military 
airports, either improved directly by _ the 
Dominion Government or by the provinces with 
Dominion assistance would also fall in this group. 
During the war, this work was carried out by the 
Department of Transport. 

3. Highways and bridges in Yukon and Northwest 
Territories, in national parks, in Indian Reserves, 
and on other property belonging to the Dominion 
Government. Most of this work is carried out 
by the Surveys and Engineering Branch of the 
Department of Mines and Resources. Roadwork 
on civil airports or access to such airports is the 
responsibility of the Department of Transport. 


The Dominion Government has also assisted the 
provinces with grants-in-aid or conditional grants, under 
special agreements negotiated between the governments 
for the construction of mining roads and tourist high- 
ways. In some cases in connection with mining roads, 
the Dominion bore two-thirds of the cost and the prov- 
ince one-third, while during the war, in some cases costs 
were allocated among Dominion, province and industry. 
During the depression the provinces were unable to 
maintain tourist highways and as a means of relieving 
unemployment the Dominion came to their assistance 
with grants on a fifty-fifty basis, up to a stated 
maximum for the Dominion’s share. Work had to be in 
accordance with standards set by the Dominion govern- 
ment aiming at a high quality of construction and the 
greatest possible benefit to the development of tourist 
trade. 

Under the provisions of the B.N.A. Act construction 
and maintenance of roads and bridges was made a 
provincial responsibility. For almost half a century 
most of this work was entrusted by the provinces to 
county and municipal authorities which acted as agents 
for the provinces. Standards varied greatly for the 
different parts of the country. As highway transporta- 
tion became more and more important to industrial 
development and agricultural marketing, provincial 
governments revived their interest in highways. More 
scientific methods of road building and the use of heavier 
labour-saving road machinery necessitated more central- 
ized control.. As a result, provincial departments of 
highways and transportation were organized particul- 
arly in the years following the conclusion of the last 
war. While the allocation of responsibility for roads 
and bridges between provincial and municipal author- 
ities varies with each province, it is generally true that 
the provinces are responsible for all main highways and 
bridges, while purely local roads are under municipal 
control. The province usually retains the right to take 
over any part of a municipal road which is required 
for a main highway. The provinces undertake also the 
construction of roads of a more local nature that will 
lead to expanded mining, agricultural or industrial 
development. 


4. HOSPITALS AND OTHER HEALTH 
FACILITIES 


At the time of Confederation, health was not con- 
sidered a national problem and general health juris- 
diction, being regarded as of a local and private nature, 
was left to the provinces. 


Under Section 92 (7) of the British North America 
Act, “hospitals, asylums, charities and eleemosynary in- 
stitutions in and for the province, other than marine 
hospitals” were placed under provincial jurisdiction, 
while under Section 91 (11) “quarantine and the 
establishment and maintenance of marine hospitals” are 
the responsibility of the Dominion Government. Mili- 
tary hospitals are also under federal control by author- 
ity of Section 91 (7) which allocates to the legislative 
authority of the Parliament of Canada all matters per- 
taining to “Militia, Military and Naval Service, and 
Defence.” 

The Dominion Department of Health, as organized 
in 1919,1 was charged with the conduct of research, 
the promotion of public education on health matters 
and the co-ordination of public health work through 
co-operation with the provincial authorities, as well 
as the administration of certain acts, such as the Opium 
and Narcotic Drug Act. 2 


Dominion Government activity in the hospital and 
health fields has developed along the following lines: 


(1) The Dominion has constructed hospital and 
health facilities, and has continued to administer them. 
Included in this group are: 

(a) veterans’ hospitals, 

(6) quarantine stations and immigration medical 

facilities, 

(c) leper hospitals, 

(d) marine hospitals, 

(e) military and ancillary service hospitals, 

(f) hospitals on Indian Reserves and in the Yukon 

and Northwest Territories, 

(g) health facilities, including clinics, in areas out- 

side provincial control (e.g., sanitation facilities 
in national parks.) 


(2) The Dominion Government has constructed hos- 
pital and health facilities, and has handed over the ad- 
ministration of such facilities to provinces, municipalities 
or hospital boards, e.g., Veterans’ Pavilion at the Ottawa 
Civic Hospital. 


(3) The Dominion Government has made financial 
contributions to other governments or boards for hos- 
pital construction. 

(a) Such grants have been made in cases where the 
expansion of health facilities in municipalities 
was considered a national responsibility as in 
the case of the City of Halifax where it was 
found necessary to provide special hospital facil- 
ities for the substantial population increase, the 
direct result of war activity in this area; 
Dominion grants were also given on a per-bed 
basis. Certain conditions such as the establish- 
ment of priorities for veterans, were attached 
to these grants which were made by the Depart- 
ment of Veterans’ Affairs to provincial, munici- 
pal and private hospitals. 


(b 


— 


1§.C. 1919, ch. 24. 
2§.C. 1929, ch. 49 and amendments. 
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Responsibility for the fasilities listed under 1 (a), 
and 2 and 3 (b) is in the hands of the Department of 
Veterans’ Affairs. Hospital and other health facilities 
listed under 1 (b), (c) and (d) and 3 (a) are under the 
jurisdiction of the Department of National Health and 
Welfare. Hospitals mentioned in 2 (f) are the responsi- 
bility of the Department of Mines and Resources; mili- 
tary hospitals in the strict sense of the word are under 
the Department of National Defence, but hospitals for 
the use of veterans are under the Department of Vet- 
erans’ Affairs; health facilities in national parks are the 
joint responsibility of the Departments of Mines and 
Resources and National Health and Welfare. 

The Dominion Government also makes grants to 
voluntary organizations engaged in public health work 
such as the Canadian Institute for the Blind or the 
Victorian Order of Nurses. 

In general the administration of local public health 
activities and the establishment and maintenance of 
institutions for such purposes, rests with the provinces. 
Public hospitals are usually erected and supported by 
municipalities, while hospital revenue is augmented by 
grants from provincial governments. Most mental in- 
stitutions are under provincial administration although 
in Nova Scotia some are still operated as county institu- 
tions. Homes or schools for the deaf and dumb, and the 
blind, are under provincial supervision. Charitable in- 
stitutions, such as homes for the aged, are the responsi- 
bility of the provinces and are usually operated by cities, 
counties or municipalities, or religious and benevolent 
societies under provincial supervision. 

Briefly, the provinces are responsible for: 

(a) Public hospitals, including isolation, maternity 

and children’s hospitals, tuberculosis sanatoria. 

(b) Mental hospitals, including homes for the feeble- 

minded and epileptic. 

(c) Institutions for deaf, dumb and blind. 


(d) Charitable institutions, caring for the poor and 
destitute of all ages. 

(e) Itinerant clinics and dispensaries of pediatry and 
tuberculosis. 


5. ESTIMATED EXPENDITURES ON PUBLIC 
CONSTRUCTION PROJECTS 


The division of responsibility between Dominion and - 
provincial (and municipal) governments in the public 
projects field has had a decided effect on the extent of 
public investment undertaken by the different levels of 
government. 

Expenditures on public projects in 1930 were 
estimated at 238.2 million dollars, of which 75.1 million 
dollars were spent by the Dominion Government, 92.1 
million dollars by the provinces, and 71 million dollars 
by the municipalities and other organized units (see 
Table 1). While the Dominion contributed about one- 
third of the total public construction in this year, its 
contribution declined very substantially in 1937 when 
it spent only 31.2 million doitlars or about 15 per cent 
of a total of 208.3 million dollars. This shift was 
mainly due to the fact that the Dominion Government 
had completed a number of large capital projects by 
1930, such as the Welland Canal and the Hudson Bay 
Railway. During the thirties, no major capital projects 
were undertaken directly by the Dominion Government. 
The policy was rather one of assisting financially the 
provinces’ own capital undertakings instead of embark- 
ing on a direct Dominion programme. 

Expenditures on streets, highways and bridges have 
played an important part in total outlay on public con- 
struction projects. In 1930, for example, almost 120 
million dollars were spent for this purpose, representing 
about half of the total of the public construction pro- 
jects. The proportion was higher in 1937 when some 
145 million dollars were spent for streets, highways and 
bridges, comprising two-thirds of the total outlay in 
this year. 


TABLE 1.—ESTIMATED EXPENDITURES ON PUBLIC CONSTRUCTION PROJECTS BY DOMINION, PROVINCIAL 
AND MUNICIPAL GOVERNMENTS, CANADA, 1930 AND 1937 


(Thousands of Dollars) 


Type of Expenditure 


1930 1937 
Dominion Provinces Munici- Dominion Provinces Munici- 
palities palities 
Streets, highways, et6..¢d.aucssces scene tonmete: 1,026 1,096 108 ,251\ oa aoe 
Britiges; SUDWAYS, CUBS os aces sa eadcnAmeinienrat 2,297 305 5,036 . 
Buildings and groutids<, 5. chy ee oe ep cite ate as 18 ,066 10,629 7,932 
Waterinains Sewers, UC... tars. .lacc gictere cr snais es 2 clee 121 23 391 
IDAMSFTENETVOIIS; CLCi sei g see ccjiacuie Saear aeronaen 494 460 306 
Electric stations, transmission lines, ete............ 114 145 40} 21,392 
Docks; wharves; piers, 6te.:. Veoes. eee ee oe ee 22,709 8,123 34 
Rivers, canals, dredging, ete.. 2-2. cres- vee veins 13,931 5,680 5 
Other engineering construction.................... 16 , 362 4,701 3,788) 
Lotaleedh, tee. Sate Me Ace cee 75,120 $2,112 71,000 31,162 125 ,783 51,314 


Source: Compiled from “Public Investment and Capital Formation, a Study of Public and Private Investment Outlay, Canada, 
1926-1941,” prepared for the Dominion-Provincial Conference on Reconstruction. 


